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M. pusillus 
mutant defective in, 2635 
a-Aspartyl dipeptidase 
S. typhimurium 
pepE gene, 166 
atp gene transcript 
B. firmus OF4 
abundance as a function of growth pH, 
5167 
ATP synthesis 
M. mazei G61 
Apnat-translocating F,Fy-ATP synthase, 
2543 
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ATP:GTP 3’-pyrophosphotransferase 
(guanosine pentaphosphate synthetase) 
S. antibioticus 
activation, 1482 
purification and properties, 1475 
AUD2 
S. lividans 66 
insertion sequence-like repeats at its 
ends, 7107 
very large amplifiable element, 7107 
aut gene 
A. eutrophus 
autotrophic growth, involvement in, 
5401 


Autolysin operon 
B. subtilis 
degS-degU mutations, effect of, 5177 
Autolysin, pneumococcal 
’ carboxy-terminal deletion analysis, 4066 
Autolysin rate 
S. aureus 
gene affecting, 4993 
Autonomous replication sequence 
C. burnetii 
cloning and characterization, 5233 
Autotrophic growth 
A, eutrophus 
aut gene, 5401 
Azoarcus sp. strain BH72 
hyperinduced 
augmented rates of respiration and effi- 
cient nitrogen fixation, 4726 
root colonization and systematic spreading 
in grasses, 1913 
Azorhizobium caulinodans 
fixNOPQ region 
functional analysis, 2560 
respiration 
at least four terminal oxidases, 886 
Azorhizobium caulinodans ORS571 
lipopolysaccharide production, locus in- 
volved in, 92 
nodule formation on S. rostrata stems and 
roots, locus, involved in, 92 
Azospirillum brasilense 
B(1-3), B(1-6) glucosyltransferase(s) 
new osmoregulated, 4890 
carbohydrate metabolism 
carR, positive regulatory role of, 7484 
carRS operon 
positive regulatory role of carR for car- 
bohydrate metabolism, 7484 
two-component regulatory system, 
novel, 7484 
ntrBC mutants 
posttranslational regulation of nitroge- 
nase activity, 5780 
Azotobacter vinelandii 
AnfA 
N-terminal domain confers dependence 
on nitrogenase Fe protein, 6545 
anfH promoter, expression from 
effect of amino acid substitutions in a 
potential metal-binding site of 
AnfA, 6139 
changes of ploidy during growth cycle, 
3911 
cytochrome bd complex 
E. coli complex, comparison to, 4177 
mannuronan C-5-epimerase gene 
cloning and expression, 2846 
Mo-independent nitrogenase 3 
diazotrophic growth on solid medium 
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containing molybdenum, 5583 
NifA and NifL 
purification and in vitro activities, 3460 
[NiFe] hydrogenase 
nickel-dependent processing, 291 
VnfA and AnfA | 
AnfA N-terminal domain confers de- 
pendence on nitrogenase Fe pro- 
tein, 6545 


Bacillus anthracis 
pag gene 
transcription activation by CO, and a 
trans-acting element, 586 
toxin genes, three 
coordinate regulation by bicarbonate 
and temperature, 5188 
Bacillus brevis 
gramicidin S operon, gene upstream of 
induction of surfactin production in B. 
subtilis, 2458 


induction of surfactin production in B. 
subtilis, 2458 
Bacillus brevis ATCC 8185 
TycA multifunctional peptide synthetase 
D-Phe activating domain core se- 
quences, 2654 
Bacillus caldolyticus 
pyrimidine biosynthesis operon 
uracil phosphoribosyltransferase and 
uracil permease genes, 3698 
Bacillus circulans WL-12 
chitinase Al 
chitin degradation, 4465 
C-terminal domain and type III do- 
mains, 4465 
Bacillus firmus OF4 
atp gene transcript 
abundance as a function of growth pH, 
5167 
growth and bioenergetics in continuous 
culture at high pH, 3111 
membrane F,F,-ATPase 
abundance as a function of growth pH, 
5167 
Bacillus megaterium 
forespore compartment 
decrease in internal pH during sporula- 
tion, 2252 
sporulation 
decrease in forespore compartment pH, 
2252 
Bacillus polymyxa CF43 
levanase gene 
cloning, sequencing, and disruption, 
2177 
Bacillus sp. strain C-125 
Na*/H* antiport systems, two different, 
6464 


Bacillus sp. strain TB-90 
urease gene complex 
cloning, sequencing, and expression in 
E. coli, 432 
Bacillus species 
protease that degrades small, acid-soluble 
spore proteins 
autoprocessing, 7032 
small, acid-soluble spore proteins 
zymogen of the protease, 5571 
spore germination 
processing of protease initiating degra- 
dation of small, acid-soluble pro- 


teins, 2788 
Bacillus stearothermophilus 
S-layer proteins 
continuous culture under oxygen-lim- 
ited and non-oxygen-limited condi- 
tions, 7182 
Bacillus stearothermophilus NRS 2004/3a 
S-layer lattices of two physiologically in- 
duced variant strains, 848 
Bacillus subtilis 
23S rRNA domain V 
specific methylation in vitro by ErmSF 
(TirA) methyltransferase, 6992 
abrB 
oP? expression, regulation of, 2435 
AbrB transition state regulatory protein 
catabolite repression, modulation of, 
1903 


acetate and acetoin utilization genes 
CcpA, catabolite regulation by, 4527 
amber suppressor, inducible, 2108 
arginine utilization, control of 
RocR protein, 1234 
autolysin operon 
degS-degU mutations, effect of, 5177 
B. thuringiensis crylIIA toxin gene 
expression, 4734 
catabolite repression 
AbrB transition state regulatory pro- 
tein, modulation by, 1903 
hut operon, 1894 
catalase gene, vegetative 
dual regulatory mechanisms controlling 
expression, 6744 


catabolite regulation of acetate and 
acetoin utilization genes, 4527 
CcpA protein 
gnt operon, catabolite repression of, 511 
chemotaxis 
CheW homologs, 2736 
dual signaling pathways, 2727 
novel protein with CheW and CheY 
homologous domains, 2727 
CheW homologs 
chemotaxis, 2736 
CIRCE novel heat shock element 
dnaK heat shock operon regulation, 
1359 
citrate synthase genes 
transcriptional regulation, 4680 
two distinct, 4669 
clpC 
stress induction and involvement in 
stress tolerance, 3360 
ComFA membrane protein 
mutation abolishes uptake of DNA dur- 
ing transformation, 4642 
nucleotide binding site, putative, 4642 
comK 
autoregulatory control switch in the sig- 
nal transduction route to compe- 
tence, 5762 
competence, regulation of 
competence transcription factor synthe- 
sis, 5753 
CtaA 
heme-containing membrane protein 
involved in heme A biosynthesis, 
6663 
dacB 
major sporulation-specific penicillin- 
binding protein, 7767 
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transcriptional control, 7767 
dacF-spolIA operon 
autoregulation, 4104 
oF, 4104 
defective prophage PBSX 
Xre repressor protein, 5831 
degS-degU mutations 
autolysin operon, effect on, 5177 
degS-dependent extracellular protease 
production 
proB gene, 5673 
divIB 
expression during vegetative growth, 
1172 
divIC cell division gene 
vegetative and sporulation septum for- 
mation, requirement for, 1451 
dnaK heat shock operon 
CIRCE novel heat shock element, regu- 
lation by, 1359 
E. coli SecB expression 
facilitation of secretion of SecB-depen- 
dent maltose-binding protein, 4937 
electric fields, curved growth induced by, 
702 
enolase gene, 3903 
F)F, ATPase 
DNA sequence of atp operon and char- 
acterization of atp mutants, 6802 
F,F,) ATP synthase 
reconstitution of energy-linked activi- 
ties, 4192 
flagellar assembly 
coupling to flagellin gene transcription, 
4558 


flagellar proteins FliD, FliS, and FliT 
o?-dependent operon, 3093 
flagellar synthesis regulatory and struc- 
tural genes 
o?-dependent operon, 4492 
ginB-encoded P,, protein, E. coli 
ngrAB operon, 108 
glucitol dehydrogenase gene 
transcriptional regulation, 3314 
glucitol induction 
GutR, mediation by, 3321 
glycine betaine 
synthesis from exogenously provided 
choline, 5364 
gnt operon 
catabolite repression mediated by the 
CcpA protein, 511 
heme A biosynthesis 
CtaA, 6663 
HemY 
oxidation of coproporphyrinogen III 
and protoporphyrinogen IX, 5962 
peripheral membrane protein essential 
for protoheme IX synthesis, 5962 
HPB12 nucleoid-associated protein 
DNA, strong compaction of, 50 
hut operon 
catabolite repression, 1894 
hut operon expression 
mediation and repression, 5466 
lacZ fusions 
partial purine starvation, induction dur- 
ing, 276 
lon gene 
cloning, nucleotide sequence, and ex- 
pression, 6518 
Lon protease 
prevention of inappropriate transcrip- 
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tion of genes under control of o%, 
6528 
menD mutants 
o-succinylbenzoic acid biosynthesis, 
2648 
mini-Tn/0 insertions 
easy cloning from chromosome, 1761 
ngrAB operon 
membrane protein and a protein highly 
similar to the E. coli glnB-encoded 
P,,; protein, 108 
nitrogen regulation, 108 
Obg essential GTP-binding protein 
biochemical characterization, 7161 
effects of conditional lethal mutation, 
7155 
osmoregulation 
glycine betaine synthesis from exog- 
enously provided choline, 5364 
outer membrane protein (OmpA) 
inefficient secretion directed by E. coli 
signal peptides, 3013 
pbpD gene 
penicillin-binding protein 4, 7197 
PBSX induction, regulation of, 5820 
penicillin-binding protein 4 
pbpD gene, 7197 
periplasmic proteins 
inefficient secretion directed by E. coli 
signal peptides, 3013 
PHO regulon regulation 
two-component genetic switches, se- 
quential action of, 1348 
phosphatidylserine synthase gene 
cloning, sequencing, and expression in 
E. coli, 7456 
phosphoglycerate mutase gene, 3903 
proB gene 
enhancement of degS-dependent extra- 
cellular protease production, 5673 
pro-o* overproduction 
uncoupling of o<-dependent gene ex- 
pression from dependence on in- 
tercompartmental communication, 
3936 
protein export 
effect of alteration of charged residues 
at the N termini of signal peptides, 
5796 
pts mutations 
catabolite-resistant sporulation, 2587 
spo0H, altered regulation of, 2587 
ptsH gene mutation 
catabolite repression resistance, 3336 
loss of protein kinase-catalyzed phos- 
phorylation of HPr, 3336 
pyr gene cluster 
regulation by autogenous transcriptional 
attenuation mechanism, 3708 
RocR protein 
arginine utilization, control of, 1234 
NtrC/NifA family of transcriptional ac- 
tivators, 1234 
RsbW anti-o factor 
interaction with its antagonist (RsbV), 
1813 
sigA mutant, temperature sensitive 
response to heat stress, 3102 
sigD expression 
degS-degU mutations, effect of, 5177 
sigD transcription unit 
characterization, 2427 
anti-o factor (RsbW) 


interaction with its antagonist (RsbV), 
1813 
o* mutants 
melting, defects in, 5218 
expression 
regulation by spo0, abrB, and sin gene 
products, 2435 
o-dependent operon 
flagellar proteins FliD, FliS, and FIiT, 
3093 
flagellar synthesis regulatory and struc- 
tural genes, 4492 
pro-o® gene (sigE) 
suppression of processing-negative mu- 
tations by spolIGA allele, 7763 
autoregulation, 4104 
dacF-spolIA operon, 4104 
sigma-G RNA polymerase 
spore photoproduct lyase gene regula- 
tion, 3983 


spo0A transcription initiation, 3812 
sin 
oP? expression, regulation of, 2435 
small, acid-soluble spore proteins 
changes in sequence recognized by spe- 
cific protease, 5357 
small cytoplasmic RNA 
structural requirement for growth, 
sporulation, and extracellular en- 
zyme production, 157 
SOS inducing signal 
analysis using E. coli LexA as a probe, 
4914 
spo0 
oP expression, regulation of, 2435 
Spo0A 
spollG promoter, stimulation of tran- 
scription from, 296 
spo0A transcription initiation by 
necessity for sporulation, 3812 
spo0OH 
altered regulation caused by pts muta- 
tions, 2587 
spo0J 
requirement for normal chromosome 
segregation as well as initiation of 
sporulation, 5320 
spolIGA allele 
suppression of processing-negative mu- 
tations in pro-o™ gene (sigE), 7763 
spolIGB product 
spoIVCA gene expression, dependence 
of, 935 
spoIVCA gene 
site-specific recombinase, 935 
spolIGB product, dependence on for 
expression, 935 
spore cortex formation 
spoVR, 2003 
spore photoproduct lyase gene 
sporulation, 3983 
temporal regulation and forespore-spe- 
cific expression, 3983 
spores lacking small, acid-soluble spore 
proteins 
generation of abasic sites in spore 
DNA, 2111 
heat inactivation, 2111 
sporulation 
compartment-specific gene expression, 
2898 
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sigma-G RNA polymerase, 3983 
activation of spo0A transcription 
initiation, necessity for, 3812 
spore photoproduct lyase gene, 3983 
sporulation, catabolite resistant 
pts mutations, 2587 
sporulation initiation 
threshold mechanism, control by, 1977 
spoVR 
spore cortex formation, 2003 
o-succinylbenzoic acid biosynthesis 
evidence against involvement of a-keto- 
glutarate dehydrogenase complex, 
2648 
menD mutants, 2648 
surfactin production 
induction by B. brevis gsp gene, 2458 
threonyl-tRNA synthetase genes 
autogenous regulation, 486 
triose phosphate isomerase gene, 3903 
tyrS gene 
antitermination, 4518 
xyl operon 
catabolite repression, 1738 
xy/R-dependent repression by glucose, 
1738 


Bacillus subtilis 168 


cell wall 
structural differentiation, 1413 
wall teichoic acid 
rod-sphere transition, changes during, 
T2532 


Bacillus subtilis OKB105 


srfA mutants 

surfactin synthetase subunits, 395 
surfactin synthetase subunits 

srfA mutants, 395 


Bacillus thuringiensis 


CryIIIA overproduction 
bypass in Spo” mutants by HknA over- 
expression, 4742 
spoOF gene disruption by Tn540/, 4750 
cryIIIA toxin gene 
expression in B. subtilis, 4734 
increased expression in B. subtilis spo0A 
mutant, 4734 
3-endotoxin CryIAa 
membrane binding and toxicity to B. 
mori, 5554 
HknA 
histidine protein kinase homolog, 4742 
overexpression bypasses early Spo” mu- 
tations resulting in CryIIIA over- 
production, 4742 
spoOF gene disruption 
CryIIIA overproduction, 4750 
Tn5401, 4750 
Tn5401 
new class II transposable element, 2835 


Bacitracin resistance 


gram-negative bacteria that synthesize 
exopolysaccharides, 6229 


Bacteriocin activity 


L. johnsonii 
lactacin F operon, 2235 


Bacteriophage 434 


repressor protien 
carboxyl-terminal domain fragment, 
6907 


Bacteriophage BF23 


late genes 24 and 25 
tail proteins, 7280 
tail proteins 
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late genes 24 and 25, 7280 
Bacteriophage D3 
P. aeruginosa 
early promoters, cloning of, 4809 
immunity region, sequence of, 4809 
Bacteriophage lambda 
E. coli LamB protein, adsorption on, 941 
gene J point mutations responsible for 
extended host range, 941 
LamB 
adsorption, role for residue 151 in, 3204 
steric effect of amino acid substitutions, 
3204 
Bacteriophage Mu 
lys transcript 
terminator, 1111 
P transcript 
terminator, 1111 
Bacteriophage P1 
par system 
partitioning of nonreplicating DNA, 
1782 
Bacteriophage P1 vir* mutant 
second-site suppressors 
interdependence of c4, icd, and ant 
genes, 4931 
Bacteriophage P2 
host cell lysis, 4974 
new tail gene, 4974 
Ogr protein 
RNA polymerase alpha subunit muta- 
tions blocking transcriptional acti- 
vation, 7430 
Bacteriophage P4 
DNA replication 
new gene controlling, 6059 
Bacteriophage 6 
lipid-containing membrane 
plasmid-directed assembly, 4124 
Bacteriophage PRD1 genome 
functional organization, 3062 
Bacteriophage SPO1 
type II DNA-binding protein TF1 
DNA binding at carboxy terminus, 1364 
Bacteriophage T4 
asiA gene product 
middle mode RNA synthesis, require- 
ment for, 3956 
DNA replication 
DNA helicase requirements, 1667 
E. coli, infection of 
HU properties, modification of, 1578 
gene 33 protein 
functional domains, 1164 
lysozyme structure and function 
minireview, 6783 
prereplicative proteins 
identification on two-dimensional poly- 
acrylamide gels, 1647 
SegA protein 
endonuclease related to proteins en- 
coded by group I introns, 6439 
Bacteroides fragilis 
cepA 
high-level B-lactamase expression, 4376 
Bacteroides species 
conjugative transposon, new type 
Tc’ Em‘ 7853, 6606 
Bacteroides spp. and related bacteria 
phylogeny, 725 
Bacteroids 
R. leguminosarum 
in situ labelling of pea root nodule sec- 


tions, 2021 
lipopolysaccharide epitope expression, 
2021 
Basidiomycete 
P. chrysosporium 
1,2,4-trihydroxybenzene 1,2-dioxygen- 
ase, 4838 
bchM gene product 
R. capsulatus 
| heterologous expression, 5290 
S-adenosyl-L-methionine:Mg-protopor- 
phyrin IX methyltransferase, 5290 
bcs operon 
A. xylinum 
gene encoding cellulolytic activity, 665 
gene for cellulose production, 665 
Bdellovibrios 
outer membrane protein 
translocation into prey cytoplasmic 
membranes, 948 
Benzene dioxygenase activity 
P. putida ML2 
ferredoxingep Overexpression, effect of, 
2507 
Benzothiophene, biotransformation of 
isopropylbenzene-degrading bacteria, 3992 
(1-3), B(1-6) glucosyltransferase(s) 
A. brasilense 
new osmoregulated, 4890 
B-lactamase expression, high level 
B. fragilis 
cepA insertional activation, 4376 
B-N-Acetylglucosaminidase gene 
C. albicans 
HEX1 gene, 2640 
BglR protein 
L. lactis 
B-glucoside utilization, 5681 
Biodegradative operons 
P. putida 
transcriptional control, evolution of, 
5052 
Biofilm structure 
substratum-induced morphological 
changes, relationship to, 6900 
Biofilms, the customized microniche 
minireview, 2137 
Bioluminescence 
cyanobacteria 
circadian rhythms, 1881 
Biotin carboxyl carrier protein 
M. leprae, 2525 
M. tuberculosis, 2525 
Biphenyl and polychlorinated biphenyl 
Pseudomonas sp. strain KKS102 
meta-cleavage pathway, 4269 
Biphenyl and polychlorinated biphenyl deg- 
radation 
Pseudomonas sp. strain KKS102 
bphA4 gene, 1689 
ferredoxin reductase, 1689 
Bombyx mori 
B. thuringiensis 5-endotoxin CrylAa, 5554 
bop gene cluster 
H. halobium 
bacteriorhodopsin-overproducing mu- 
tants, expression in, 1655 
Bordetella pertussis 
bvgA gene mutations 
differential effects on regulation of viru- 
lence determinants, 5615 
bvgS gene 
mutations that confer altered expres- 
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sion of fhaB in E. coli, 5163 
Hfr mapping 
mutations defining a locus involved in 
virulence gene regulation, 7260 
pertussis toxin secretion 
three Ptl proteins, 5350 
virulence factor regulation 
effect of mutations causing overexpres- 
sion of RNA polymerase a subunit, 
7267 
virulence gene regulation 
Hfr mapping of loci involved in regula- 
tion, 7260 
Bordetella pertussis 1414 
endotoxin 
lipid A, structural characterization of, 


Borrelia burgdorferi 
circular plasmid 
complete nucleotide sequence, 2706 
coumermycin A,-resistant mutants 
gyrB mutations, 3072 
gyrB, coumarin resistant 
genetic transformation, 6045 
gyrB mutations 
coumermycin A,-resistant mutants, 
0 


Hsp60 and Hsp70 
subcellular localization and chaperone 
activities, 6449 
inner and outer membranes 
isolation and characterization using 
isopycnic centrifugation, 7447 
lipoproteins 
fatty acids, 2151 
membrane architecture 
freeze-fracture electron microscopy, 21 
purine biosynthesis gene homologs 
plasmid location, 6427 
bphA4 gene 
Pseudomonas sp. strain KKS102 
biphenyl and polychlorinated biphenyl 
degradation, 1689 
ferredoxin reductase, 1689 
Bradyrhizobium japonicum 
hemA gene 
iron availability, effect of, 1535 
host-specific nitrogen fixation 
novel gene, 6717 
hupU and hupV genes 
possible nickel-sensing complex in- 
volved in hydrogenase expression, 
7102 
iron availability 
hemA gene expression, effect on, 1535 
nicke]-sensing complex involved in hydro- 
genase expression, possible 
hupU and hupV genes, 7102 
nodZ 
fucosylation of the lipooligosaccharide 
nodulation signal, 620 
unique host-specific nodulation gene, 
620 
Brevibacterium lactofermentum 
hom-thrB cluster 
transcriptional analysis and regulatory 
signals of, 7362 
plasmid pBL1 
region involved in replication via the 
rolling circle model, 3154 
Brevibacterium sp. strain DPO 1361 
fluorene degradation 
novel C-C bond cleavage mechanism, 
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789 
Brucella abortus 
catalase 
periplasmic protein lacking a standard 
signal sequence, 7375 
Buoyant density 
S. typhimurium 
change in single gene, 5001 
Butanol production 
C. acetobutylicum M5 
plasmid-encoded aad expression, resto- 
ration by, 5843 
bvgA gene mutations 
B. pertussis 
differential effects on regulation of viru- 
lence determinants, 5615 
bvgS gene 
B. pertussis 
mutations that confer altered expres- 
sion of fhaB in E. coli, 5163 


C protein 
phage Mu 
mom promoter, transcriptional activa- 
tion of, 2885 
Ca?*-transporting ATPase 
Synechococcus sp. strain PCC 7942 
pacL gene, 4430 
cad operon 
E. coli 
acid induction, 3278 
Cadmium resistance genes 
L. monocytogenes 
S. aureus cadA and cadC, similarity to, 
3040 
Cadmium resistance genes, plasmid-borne 
L. monocytogenes 
Tn5422, presence on, 3049 
Caedibacter taeniospiralis 47 and 116 
R body synthesis and assembly 
characterization of genetic determi- 
nants, 3559 
Calcium transport 
S. pneumoniae 
mutations which alter kinetics, 1992 
regulation of competence, 1992 
Campylobacter 
23S rRNA gene 
epsilon subdivision of the Proteobacte- 
ria, positioning in, 4597 
Campylobacter coli 
FlaA flagellin 
structural and antigenic characteristics, 
3303 
Campylobacter jejuni 
fur homolog 
cloning and characterization, 5852 
iron-responsive genetic regulation, 5852 
Campylobacter jejuni TGH9011 
argH gene 
argininosuccinate lyase, 1865 
argininosuccinate lyase 
argH gene, 1865 
Candida albicans 
B-N-acetylglucosaminidase (HEX/) gene 
molecular cloning and expression, 2640 
chromosomal alterations 
assimilating functions, association with 
gain and loss of, 3231 
chromosome rearrangements, induced, 
756 
chromosomes 
diversity of tandemly repetitive se- 


quences due to short periodic rep- 
etitions, 3851 
HEX1 gene 
B-N-acetylglucosaminidase, 2640 
morphologic variation, 756 
polyploidy and auxotrophic segregation 
correlation between, 3345 
SAPI gene 
CARE2 repetitive element located up- 
stream, 1702 
SAP4 secreted aspartyl proteinase gene 
located upstream, 1702 
yeast monomorphic mutants 
isolation and characterization, 2318 
cap3A 
S. pneumoniae type 3 
synthesis of capsule, requirement for, 
6375 
Capsular polysaccharide expression, type 5 
S. aureus 
genetic analysis, 4883 
carA 
P. aeruginosa 
uninterrupted translation through puta- 
tive 12-nucleotide coding gap, 265 
carAB operon 
P. aeruginosa and P. stutzeri 
structure and regulation, 2532 
Carbohydrate catabolism 
P. aeruginosa 
hexC locus, two genes in, 4700 
Carbohydrate granule formation 
Cyanothece sp. strain ATCC 51142, 1586 
Carbohydrate metabolism 
A. brasilense 
carR, positive regulatory role of, 7484 
Carbon catabolite repression 
S. coelicolor 
glucose kinase, role of, 2694 
Carbon and electron flow, regulation of 
C. acetobutylicum 
neutral pH and chemostat culture, 1443 
Carbon starvation, stringent control during 
Vibrio sp. strain $14 
relA gene, 5949 
Carbonic anhydrase 
E. coli 
carbon dioxide-enhanced degradation, 
5711 
cyn operon, 5711 
Carbon-phosphorus bond cleavage activity 
P. fluorescens 23F 
phosphate starvation independent, 320 
3-Carboxy-cis,cis-muconate lactonizing en- 
zyme 
N. crassa 
alternate cycloisomerase motif, 1718 
Carboxysome formation 
Synechocystis sp. strain PCC6803 
ccmA gene, requirement for, 2374 
Carnitine dehydrogenase gene 
E. coli 
cloning, sequence, and expression, 2970 
Carotenoid and bacteriochlorophyll synthe- 
sis 
R. sphaeroides 
ppsR gene, 2869 
Carotenoid biosynthesis, early steps in 
R. sphaeroides 
crtI and crtB genes, 3859 
Carotenoid biosynthetic pathway 
E. herbicola 
splicing with R. sphaeroides pathway, 
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3692 
R. sphaeroides 
splicing with E. herbicola pathway, 3692 
Carotenoid pigment biosynthesis 
minireview 
from microbes to plants, 4795 
carRS operon 
A. brasilense 
two-component regulatory system, 
novel, 7484 
cat-86 
E. coli 
lactococca! promoters, control by, 6754 
L. lactis subsp. lactis 
lactococcal promoters, control by, 6754 
cat gene regulation 
translation attenuation 
pentapeptide inhibitor of peptidyltrans- 
ferase, 6238 
Catabolic alanine racemase 
E. coli K-12 
dad operon, 1500 
Catabolic genes 
P. putida 
transcriptional control, evolution of, 


Catabolic pathways, cross talk between 
P. putida 
Pm promoter, 5578 
TOL meta operon, 5578 
Catabolite repression 
B. subtilis 
AbrB transition state regulatory pro- 
tein, modulation by, 1903 
hut operon, 1894 
Catalase 
B. abortus 
periplasmic protein lacking a standard 
signal sequence, 7375 
Catalase gene, vegetative 
B. subtilis 
dual regulatory mechanisms controlling 
expression, 6744 
Catalase, peroxide/ascorbate inducible 
H. influenzae 
E. coli katE gene product, homology to, 
2914 
Catechol 2,3-dioxygenase 
P. putida 
TOL plasmid pWW0O, 6074 
Caulobacter crescentus 
flagellar gene transcription, regulation of, 
5971 
flagellar genes 
multiple structural proteins required for 
transcriptional activation and nega- 
tive autoregulation, 7587 
FlbD 
DNA-binding activity, 5971 
fir sequence recognition, 5971 
foreign genes, expression of 
influence of transcriptional and transla- 
tional control sequences, 2603 
ilvBN 
regulation of gene expression, 3765 
ilvR gene 
LysR-type regulator, 1275 
LysR-type regulator 
ilvR gene, 1275 
paracrystalline surface layer 
mutants defective in surface attach- 
ment, 6312 
secA mutant 


5052 

$ 
= 

fe 
| 
| 


xx SUBJECT INDEX 


cell cycle arrest, 4958 
Caulobacter, marine 
adhesive holdfast 
identification of genes affecting produc- 
tion, 796 
Caulobacter sp. 
dnaA expression 
cell cycle, function of, 401 
ccmA gene 
Synechocystis sp. strain PCC6803 
carboxysome formation, requirement 


for, 2374 
CcpA 
B. subtilis 
catabolite regulation of acetate and 
acetoin utilization genes, 4527 
CepA protein 
B. subtilis 
gnt operon, catabolite repression of, 511 
CDP-6-deoxy-A**-glucoseen reductase 
Y. pseudotuberculosis 
enzyme purification and characteriza- 
tion of cloned gene, 460 
CDP-ethanolamine and CDP-choline path- 
way enzymes 
S. cerevisiae 
functional redundancy, 6861 
Cell density-responsive transcriptional regu- 
lators 
LuxR-Lux]I family 
minireview, 269 
Cell envelope structure 
S. paucimobilis, 284 
Cell wall 
B. subtilis 168 
structural differentiation, 1413 
Cellulase-xylanase system, multicomplex 
C. papyrosolvens C7, 70 
Cellulolytic activity 
A. xylinum 
bcs operon, 665 
Cellulomonas fimi 
B-1,4-glycanase 
glycosylation of linker region by S. livi- 
dans, 999 
Cellulose production 
A. xylinum 
bcs operon, 665 
Cellulose-binding protein A 
C. cellulovorans 
mutation analysis of cellulose-binding 
domain, 7328 
Cellulose-synthesizing operon 
A. xylinum 
acs operon, 5735 
characterization of genes, 5735 
Cellulosome-integrating protein ClpA 
C. thermocellum 
recognition specificity of duplicated seg- 
ments, 2822 
Cellulosomes 
C. cellulovorans 
promotion of extracellular assembly by 
cellulose, 6952 
cepA 
B. fragilis 
high-level B-lactamase expression, 4376 
Cephalosporin biosynthetic pathway en- 


increase in mRNAs by exogenous me- 
thionine, 985 


chaA 
E. coli 
physiological role in sodium and cal- 
cium circulations at high pH, 4311 
CheA 
E. coli 
chemoreception coupled to phosphory- 
lation, 4483 
CheA autophosphorylation 
E. coli 
pH dependence, 3870 
CheA protein kinase 
E. coli 
chemotaxis system, 4210 
Chemoautotrophic bacterial endosymbioses 
marine bivalves, 1932 
Chemokinetic behavior 
R. sphaeroides, 206 
Chemoreceptor proteins, putative 
D. vulgaris Hildenborough 
gene family, 351 
Chemotactic behavior 
R. sphaeroides, 206 
Chemotaxis 
B. subtilis 
CheW homologs, 2736 
dual signaling pathways, 2727 
novel protein with CheW and CheY 
homologous domains, 2727 
P. putida 
pcaRKF gene cluster, 6479 
Chemotaxis, negative 
M. xanthus 
sensory adaptation, 1517 
Chemotaxis system 
E. coli 
CheA protein kinase, 4210 
CheW 
B. subtilis 
homologs, two functionally redundant, 
2736 
Chitin synthase isozyme Chs3 
S. cerevisiae 
nikkomycin Z, specific inhibition by, 
5857 


Chitinase Al 
B. circulans WL-12 
chitin degradation, 4465 
C-terminal domain and type III do- 
mains, 4465 
Chlamydia psittaci 6BC 
EnvA lipoprotein 
characterization, 6082 
sigma factor, major 
enhancement of in vitro transcription, 
3033 
overexpression, 3033 
Chlamydia trachomatis 
endonucleolytic activity, strand specific 
DNA site preference for cleavage, 4774 
RNA polymerase 
flexible sequence requirement at —10 
and —35 boxes of its promoters, 
3785 
Chlamydia trachomatis serovar F 
elongation factor Tu gene 
E. coli, expression in, 1184 
Chloramphenicol resistance genes 
attenuation regulated 
leader peptides inhibit translational ter- 
mination, 7115 
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Chlorobium limicola 
transformation 
plasmid conferring ability to utilize 
thiosulfate, 7395 
2-Chloro-cis,cis-muconate conversion 
muconate cycloisomerases 
inability to cause dehalogenation, 4366 
Chloroperoxidase 
S. lividans 
isolation and characterization of en- 
zyme and gene, 2339 
chpB locus 
E. coli 
mapping and disruption, 5861 
Chromosoma! gene transfer 
P. putida 
TOL catabolic plasmid, mediation by, 
4635 
Chromosome II 
R. sphaeroides 2.4.1° 
structure and function, 7694 
Chromosome rearrangements, induced 
C. albicans, 756 
Chromosome replication 
E. coli 
ftsZ gene expression, 6100 
Chromosome replication, initiation of 
E. coli 
D-loops and R-loops, 1807 
minireview, 1807 
chvB mutant 
A. tumefaciens 
rhicadhesin-mediated attachment and 
virulence, 3816 
Circadian rhythms 
cyanobacteria 
bioluminescence, monitoring biological 
clocks by, 1881 
CIRCE novel heat shock element 
B. subtilis 
dnaK heat shock operon regulation, 
1359 
Circular plasmid 
B. burgdorferi 
complete nucleotide sequence, 2706 
Citrate metabolism 
L. oenos 
uniport of anionic citrate and proton 
consumption, generation of proton 
motive force by, 4899 
Citrate synthase genes 
B. subtilis 
transcriptional regulation, 4680 
two distinct, 4669 
clcABD chlorocatechol operon promoter 
P. putida 
ClcR (LysR family regulator), interac- 
tion with, 5530 
ClcR (LysR family regulator) 
P. putida 
clcABD chlorocatechol operon pro- 
moter, interaction with, 5530 
Clostridium acetobutylicum 
carbon and electron flow, regulation of 
neutral pH and chemostat culture, 1443 
metabolism, regulation of 
mixed-substrate steady-state continuous 
cultures, 6433 
role of NADH/NAD ratio and ATP 
pool, 6433 
sigma factor homologous genes, 6572 
sporulation genes, 6572 
transmembrane pH 
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inversion when in vivo activity of hydro- 
genase is decreased, 6146 
Clostridium acetobutylicum ATCC 824 
aldehyde/alcohol dehydrogenase gene, 871 
Clostridium acetobutylicum M5 
aad, plasmid encoded 
restoration of rigorous butanol produc- 
tion, 5843 
butanol production 
plasmid-encoded aad expression, resto- 
ration by, 5843 
Clostridium cellulovorans 
cellulose-binding protein A 
mutation analysis of cellulose-binding 
domain, 7328 
cellulosomes, extracellular assembly of 
cellulose, promotion by, 6952 
Clostridium fervidus 
Na*-ATPase, F- or V-type, 5160 
Clostridium histolyticum 
colH gene 
collagenase and gelatinase, 6489 
Clostridium magnum 
acetoin dehydrogenase enzyme system 
biochemical and molecular character- 
ization, 3614 
Clostridium papyrosolvens C7 
multicomplex cellulase-xylanase system, 70 
Clostridium pasteurianum 
ni 
M. barkeri 227 nifD-homologous gene, 
6590 
Clostridium perfringens 
collagenase, 120-kilodalton 
purification and characterization, 149 
virR 
perfringolysin O, collagenase, and hem- 
agglutinin production, regulation 
of, 1616 
two-component response regulators, 
616 
Clostridium sordellii 
7a-hydroxysteroid dehydrogenase gene, 
NADP-linked 
characterization and regulation, 4865 
Clostridium thermoaceticum 
acetyl coenzyme A pathway 
methyltetrahydrofolate:corrinoid/iron- 
sulfur protein methyltransferase 
expression, 6127 
selenocysteine-inserting tRNA species 
genes 
D. baculatum, 1268 
structural and evolutionary implications, 
1268 
Clostridium thermocellum 
cellulosome-integrating protein ClpA 
recognition specificity of duplicated seg- 
ments, 2822 
endoglucanase CelD 
recognition specificity of duplicated seg- 
ments, 2822 
ORF3p 
receptor for docking segments borne by 
catalytic components of cellulo- 
some, 2828 
clpC 
B. subtilis 
stress induction and involvement in 
stress tolerance, 3360 
CMP-N-acetylneuraminic acid synthase 
streptococci, group B 
characterization, 7372 


CO:heterodisulfide oxidoreductase system 
M. thermophila, acetate grown, 6974 
Coagulase expression 
S. aureus 
agr-dependent mechanism, positive and 
negative regulation by, 5534 
cobT gene 
S. typhimurium 
NaMN:5,6-dimethylbenzimidazole phos- 
phoribosyltransferase, 3568 
ColE2-related plasmids 
replicon regions 
comparative analysis of eleven, 7233 
colH gene 
C. histolyticum 
collagenase and gelatinase, 6489 
Colicin import 
E. coli 
ToIB protein, 6392 
Coliphage 186 replication 
E. coli 
DnaA protein, role of, 6039 
Collagenase, 120 kilodalton 
C. perfringens 
purification and characterization, 149 
Comamonas testosteroni T-2 
terephthalate 1,2-dioxygenase system 
purification and some properties of the 
oxygenase component, 6644 
ComFA membrane protein 
B. subtilis 
mutation abolishes uptake of DNA dur- 
ing transformation, 4642 
nucleotide binding site, putative, 4642 
comK 
B. subtilis 
autoregulatory control switch in the sig- 
nal transduction route to compe- 
tence, 5762 
Competence, regulation of 
B. subtilis 
competence transcription factor synthe- 
sis, 5753 
Conjugal transfer, regulation of 
IncHI plasmids 
htdA, 2242 
Conjugative transposon, new type 
Bacteroides species 
Tc’ Em" 7853, 6606 
Copper resistance genes 
X. campestris pv. juglandi 
homology with small blue copper pro- 
teins and multiccpper oxidases, 173 
cop-repF operon transcription control 
pE194 plasmid, 5044 
Coproporphyrinogen III oxidase, putative 
oxygen independent 
S. typhimurium 
hemN gene, 3196 
Coronamic acid 
biosynthetic gene cluster 
gene homologous to amino acid-activat- 
ing enzymes and thioesterases, 
7574 
Corrinoid protein, 480 kilodalton 
M. barkeri 
differential methylation and synthesis 
on different substrates, 253 
Corynebacterium diphtheriae 
promoter/operators, two 
diphtheria toxin repressor and iron, 
regulation by, 1142 
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Corynebacterium glutamicum 
isocitrate lyase gene 
characterization and biochemical analy- 
sis of the enzyme, 3474 
isoleucine, carrier-mediated excretion of 
quantitative discrimination from uptake 
and diffusion, 6892 
Corynebacterium glutamicum ATCC 13032 
stress-sensitive restriction system, DNA 
region encoding 
role in intergeneric recombination with 
E. coli, 7309 
Coumermycin A,-resistant mutants 
B. burgdorferi 
gyrB mutations, 3072 
Coxiella burnetii 
autonomous replication sequence 
cloning and characterization, 5233 
cpcB2A2 promoter, light-regulated 
F. diplosiphon, 6362 
p-Cresol methylhydroxylase 
P. putida 
structural genes for cytochrome and 
flavoprotein subunits, 6349 
Crithidia species 
B-proteobacterial endosymbionts 
16S ribosomal DNA sequence identi- 
ties, 3081 
CRM 228 
diphtheria toxin 
A chain single amino acid substitution 
responsible for loss of activity, 
4766 
crtl and crtB genes 
R. sphaeroides 
early steps in carotenoid biosynthesis, 
3859 
overexpression and reactivation of crt/ 
in E. coli, 3859 
sequence and transcriptional analysis, 
3859 
CryIIIA overproduction 
B. thuringiensis 
bypass in Spo” mutants by HknA over- 
expression, 4742 
spoOF gene disruption by Tn540/, 4750 
cryIIIA toxin gene 
B. thuringiensis 
expression in B. subtilis, 4734 
increased expression in B. subtilis spo0A 
mutant, 4734 
Cryotolerance, enhanced 
L. monocytogenes 
glycine betaine, 426 
Cryptic miniplasmid 
Thermotoga sp. strain RQ7, 2759 
Cryptococcus neoformans 
diphenol oxidase 
identification as a laccase, 656 
mannitol biosynthesis and degradation 
regulation, 651 
C-signaling mutants 
M. xanthus 
socA locus, restoration of development 
by, 2200 
CtaA 
B. subtilis 
heme-containing membrane protein 
involved in heme A biosynthesis, 
6663 
c-type cytochrome contents 
P. denitrificans 
mutant partially deficient in S-aminole- 
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vulinate synthase activity, 5919 
Cyanobacteria 
circadian rhythms 
bioluminescence, monitoring biological 
clocks by, 1881 
targeting of proteins 
signal peptides, role of, 1857 
Cyanothece sp. 
nuclease, 5565 
host restriction-modification, 5565 
Cyanothece sp. strain ATCC 51142 
carbohydrate granule formation and dini- 
trogen fixation 
oscillating behavior, 1586 
cyn operon 
E. coli 
carbonic anhydrase, carbon dioxide- 
enhanced degradation of, 5711 
E. coli K-12 
transcriptional regulation, functional 
analysis of, 6613 
CysB 
S. 


stoichiometry of binding to cysJIH, 
cysK, and cysP promoter regions, 
3673 
Cysteine proteinase (porphypain), high mo- 
lecular weight 
P. gingivalis 
two forms, 4549 
Cystic fibrosis 
P. aeruginosa 
minireview, 2773 
mucoidy, conversion to, 2773 
Cytadherence-accessory proteins 
M. pneumoniae 
phosphorylation, 7499 
Cytochrome bd complex 
A. vinelandii 
E. coli complex, comparison to, 4177 
E. coli 
A. vinelandii complex, comparison to, 
4177 
Cytochrome c, signal peptide 
R. sphaeroides 
export and heme attachment, lack of 
need for, 602 
Cytochrome c biosynthesis 
R. leguminosarum 
thioredoxin-like gene product, neces- 
sary, 4117 
Cytochrome P-460 
M. capsulatus Bath 
hydroxylamine oxidation, 5879 
Cytolytic toxin system 
E. faecalis pAD1 
genetic structure and relationship to 
lantibiotic determinants, 7335 
Cytoplasmic axial filaments 
E. coli 
chromosome segregation and cell divi- 
sion, 917 
Cytosylglucuronic acid synthase 
S. griseochromogenes 
UDP-glucuronosyltransferase, first pro- 
karyotic, 1282 
cyx appA operon 
E. coli 
AppY role in regulation, 5414 


D1 protein 
Synechococcus sp. strain PCC 7942 
high light, adaptation to, 959 


dacB 
B. subtilis 
major sporulation-specific penicillin- 
binding protein, 7767 
transcriptional control, 7767 
dacF-spolIA operon 
B. subtilis 
autoregulation, 4104 
o*, 4104 
dad operon 
E. coli K-12 
D-amino acid dehydrogenase smaller 
subunit, 1500 
DAL80 
S. cerevisiae 
UGA4 site, 4718 
DARI 
S. diastaticus 
glycerol-3-phosphate dehydrogenase, 
7091 
dcd mutants 
E. coli 
de novo synthesis of thymidylate via 
deoxycytidine, 2194 
DerA 
D. vulgaris Hildenborough 
c-type heme-containing methyl-accept- 
ing protein, 344 
sensing of redox potential of environ- 
ment, 344 
dCTP deaminase mutants 
E. coli 
de novo synthesis of thymidylate via 
deoxycytidine, 2194 
DeuA and DcuB 
E. coli 
anaerobic C,-dicarboxylate membrane 
transporters, 6470 
Deep rough lipopolysaccharide mutants 
E. coli K-12 
LamB assembly, 2259 
OmpF assembly, 2259 
degS-degU mutations 
B. subtilis 
autolysin operon, effect on, 5177 
sigD expression, effect on, 5177 
degS-dependent extracellular protease pro- 
duction 
B. subtilis 
proB gene, 5673 
dei dextranase inhibitor gene 
S. sobrinus 
cloning and sequencing, 7213 
Deinococcus radiodurans 
interplasmidic recombination following 
irradiation, 7506 
novel ionizing radiation-sensitive mutants, 
7439 
recA-dependent repair of plasmid and 
chromosomal DNA, 3508 
A(argF-lacZ)205(U169) deletion 
E. coli 
resistance to hydrogen peroxide, en- 
hancement by, 1297 
Apna*-translocating F,Fo-ATP synthase 
M. mazei G61 
ATP synthesis, 2543 
Desulfomicrobium baculatum 
selenocysteine-inserting tRNA species 
genes 
C. thermoaceticum, 1268 
structural and evolutionary implications, 
1268 
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Desulfovibrio vulgaris Hildenborough 
chemoreceptor proteins, putative 
gene family, 351 
DcrA 
c-type heme-containing methyl-accept- 
ing protein, 344 
sensing of redox potential of environ- 
ment, 344 
Desulfurization genes 
Rhodococcus sp. strain IGTS8, 6707 
devA 
Anabaena sp. strain PCC 7120 
proheterocysts, gene required for devel- 
opment cf, 7543 
Dextranase 
S. sobrinus 
gene, sequence analysis of, 3839 
recombinant E. coli, production in, 3839 
Dextranase inhibitor overproduction 
S. sobrinus mutants, 7206 
Dga (Mur I) protein 
E. coli 
P. pentosaceus glutamate racemase, 
sharing of activity and structural 
domains with, 528 
DGTI1-1 mutation 
S. cerevisiae 
carbon catabolite repression alleviation, 
7423 
glucose transport decrease, 7423 
Diacylglycerol kinase 
E. coli 
membrane topology, 5459 
meso-Diaminopimelate biosynthetic pathway 
mycobacteria, 4424 
4,4’-Diaponeurosporene 
S. aureus 
genetic and biochemical analysis, 7719 
yellow carotenoid, 7719 
dicF 
E. coli 
division inhibition gene, 1150 
widespread group of prophage se- 
quences in bacterial genomes, 1150 
dicF division inhibition gene 
E. coli 
prophage sequences, widespread group 
of, 1150 
Dichelobacter nodosus 
vap region, duplicated 
genetic organization, 2663 
2,4-Dichloro- and 2-chlorobenzoate 
P. aeruginosa 142 
three-component ortho-halobenzoate, 
metabolism by, 3368 
2,5-Dichloro-2,5-cyclohexadiene-1,4-diol de- 
hydrogenase gene 
P. paucimobilis 
y-hexachlorocyclohexane degradation, 


Dichloromethane dehalogenase/glutathione 
S-transferase gene 
Methylophilus sp. strain DM11 
isolation and characterization, 3466 
2,4-Dichlorophenoxyacetic acid-degradative 
plasmid 
A. paradoxus 
integration, excision, and evidence of its 
natural intergeneric transfer, 5284 
3,6-Dideoxyhexose biosynthesis 
Y. pseudotuberculosis serogroup VA 
asc (ascarylose) region, 5483 
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dif 
E. coli 
analogous pSC101 recombination site, 
3188 
Diglycosyl diacylglycerol membrane glyco- 
lipid 
R. leguminosarum biovar trifolii 
flavone-enhanced accumulation and 
symbiosis-related biological activity, 
4338 
Dihydroorotate dehydrogenases 
L. lactis 
two different, 3975 
2,3-Dihydroxybenzoic acid 
V. anguillarum 
anguibactin biosynthesis, 4226 
Dimethyl sulfoxide reductase 
R. sphaeroides f. sp. denitrificans 
molybdenum cofactor-deficient mutant, 
1624 
dinD gene, DNA damage inducible 
E. coli 
orfY upstream of pyrE, equivalence to, 
3383 


Dinitrogen fixation 
Cyanothece sp. strain ATCC 51142, 1586 
Diphenol oxidase 
C. neoformans 
identification as a laccase, 656 
Diphtheria toxin 
CRM 228 
A chain single amino acid substitution 
responsible for loss of activity, 
4766 
divIB 
B. subtilis 
expression during vegetative growth, 
172 


divIC cell division gene 
B. subtilis 
vegetative and sporulation septum for- 
mation, requirement for, 1451 
DmpR aromatic effector specificity mutant 
Pseudomonas sp. strain CF600 
overcomes growth constraints on para- 
substituted methylphenols, 7550 
DmpR transcriptional activator 
Pseudomonas sp. strain CF600, phenol 
catabolizing 
sensing of aromatic compounds, 1555 
DNA damage-inducible replication of the 
chromosome 
E. coli 
RecF pathway, 7113 
DNA gyrase deficiencies 
S. typhimurium 
phenotypic suppression, 2216 
DNA helicase 
bacteriophage T4 
requirements for DNA replication dur- 
ing infection, 1667 
DNA polymerase II 
E. coli 
involvement in response to oxidative 
damage and adaptive mutation, 
6221 
DNA polymerase III 6 subunit 
E. coli 
holE gene, 815 
DNA polymerase gene 
M. voltae, 6402 


DNA polymerase I-independent replication 
IncN plasmid replicon 
two pathways, 7735 
DNA released by cell death 
natural transformation, 7352 
environmental fate, 7352 
DNA replication 
bacteriophage P4 
new gene controlling, 6059 
DNA replication origin 
S. coelicolor 
dnaA-gyrB region, close to, 5123 
DnaA 
E. coli 
nrd promoter region, binding to, 378 
dnaA expression 
Caulobacter sp. 
cell cycle, function of, 401 
dnaA mutants 
E. coli 
loss of flagellation, 5544 
DnaA protein 
E. coli 
coliphage 186 replication, role in, 6039 
dnaA-gyrB region 
S. coelicolor 
DNA replication origin, 5123 
DnaK (chaperone 70) 
E. coli 
osmotic-shock-sensitive compartment of 
cytoplasm, localization in, 7074 
dnaK heat shock operon 
B. subtilis 
CIRCE novel heat shock element, 1359 
DnaK mutant defective in ATPase activity 
E. coli 
defect in negative regulation of heat 
shock response, 764 
filamentation, 764 
DsbA 
E. coli 
requirement for disulfide bond forma- 
tion of heat-stable enterotoxin I, 
2906 
dsg gene 
M. xanthus 
pretein similar to translation initiation 
factor IF3, 1427 
dsg gene product 
M. xanthus 
functions of IF3 in vivo, 1434 
Dsp mutant 
M. xanthus 
isolated fibrils rescue cohesion and de- 
velopment, 7190 


Ectothiorhodospira halophila 
photoactive yellow protein 
(intra)cellular localization, regulation of 
expression, and taxonomic distribu- 
tion of cross-reacting proteins, 
3920 
efg gene 
E. coli 
NH,-dependent NAD synthetase, 3400 
Electric fields, curved growth induced by 
B. subtilis, 702 
E. cloacae, 702 
E. coli, 702 
Electron and carbon flow, regulation of 
C. acetobutylicum 
neutral pH and chemostat culture, 1443 
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Elongation factor G 
E. coli 
carboxyl-terminal amino acid residues 
essential for ribosome association 
and translocation, 7038 
Elongation factor G gene 
E. coli 
conditional-lethal mutations, in vivo 
selection of, 123 
Elongation factor Tu gene 
C. trachomatis serovar F 
E. coli, expression in, 1184 
endA gene 
E. coli K-12 
physical map, 1550 
Endogenous inducer synthesis 
E. coli 
growth with limiting carbohydrates, ad- 
aptation to, 5101 
Endoglucanase CelD 
C. thermocellum 
recognition specificity of duplicated seg- 
ments, 2822 
Endoglucanases 
E. chrysanthemi 
virulence, role in, 1524 
Endo-N-acetyl-B-D-glucosaminidase 
S. aurantiaca DW4 
purification and characterization from 
culture medium, 6170 
Endonucleolytic activity, strand specific 
C. trachomatis 
DNA site preference for cleavage, 4774 
Endotoxin 
— B. pertussis 1414 
lipid A, structural characterization of, 
5156 
Endotoxin biosynthesis 
P. aeruginosa 
enzymatic incorporation of laurate be- 
fore 3-deoxy-D-manno-octu- 
losonate, 6944 
3-Endotoxin CrylAa 
B. thuringiensis 
membrane binding and toxicity to B. 
mori, 5554 
Energy transduction between membranes 
E. coli 
TonB amino terminus, 2326 
Enolase gene 
B. subtilis, 3903 
Enterobacter cloacae 
electric fields, curved growth induced by, 
702 
Enterobacteria 
pldA genes 
outer membrane phospholipase A, 861 
Enterobactin gene system 
E. coli 
fepA-fes control region, 3944 
Fur-mediated iron regulation, 3944 
Enterococcus faecalis 
AS-48 peptide antibiotic 
gene sequence and molecular structure, 
6334 
pAD1-encoded cytolytic toxin system 
genetic structure and relationship to 
lantibiotic determinants, 7335 
pCF10 


peptide inhibitor iCF10, 7405 
prgQ gene, 7405 
peptide antibiotic AS-48 
gene sequence and molecular structure, 
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6334 
pheromone cAD1 
pSK41 lipoprotein signal peptide, simi- 
lar activity of, 5871 
tetracycline resistance plasmid pCF10 
peptide inhibitor iCF10, 7405 
preQ gene, 7405 
Tn916 
conjugative transposition, role of cou- 
pling sequences in, 3328 
Enterococcus gallinarum 
glycopeptide resistance 
peptidoglycan precursors, modification 
of, 2398 
Enterococcus hirae 
membrane-associated nucleotide sugars, 
synthesis of 
involvement of folic acid and methio- 
nine, 6131 
EnvA lipoprotein 
C. psittaci 6BC 
characterization, 6082 
EnvZ 
E. coli 
chemoreceptor Trg and transmembrane 
signaling, 1157 
Era 
E. coli 
GTPase-dependent signaling, 44 
membrane-binding site, 44 
ErmE methyltransferase 
23S rRNA domain V 
structural elements necessary for recog- 
nition, 6999 
Erwinia amylovora 
galactose metabolism 
polysaccharide synthesis, influence on, 
450 
virulence of fire blight pathogen, influ- 
ence on, 450 
Erwinia chrysanthemi 
kdgK 
pectin degradation, 2386 
pectin degradation 
kdgK, 2386 
Erwinia chrysanthemi 3937 
S. ionantha, virulence on 
endoglucanases, role of, 1524 
Erwinia herbicola 
carotenoid biosynthetic pathway 
splicing with R. sphaeroides pathway, 
3692 
photosynthetic apparatus 
introduction of new carotenoids, 3692 
eryM 
S. erythraea 
erythromycin synthesis inhibition by 
disruption, 714 
Erythromycin synthesis 
S. erythraea 
eryM, 714 
Escherichia coli 
4.5S RNA 
Ffh protein stability, dependence of, 
7148 
4.58 RNA depletion 
protein synthesis and secretion, effect 
on, 2502 
acid and base resistance 
rpoS and growth pH, role of, 1729 
aerobic coproporphyrinogen III oxidase 
gene 
hemF operon, 673 


afa-3 gene cluster 
translocation via flanking IS/ insertion 
sequences, 7601 
AggR 
aggregative adherence fimbria I expres- 
sion, 4691 
aidB adaptive response gene 
structure and transcriptional regulation, 
6583 
aidB gene induction 
oxygen-limiting conditions, 7638 
rpoS (katF) gene, requirement for, 7638 
algE overexpression 
subcellular localization, purification, 
and ion channel properties, 5639 
AIkB protein 
protection of human cells against alky- 
lation-induced toxicity, 6255 
Alp protease 
excision of a P4-like cryptic prophage 
leads to expression, 2068 
Alp suppression of Lon 
slpA gene, dependence on, 2061 
a-D-glucose-1-phosphate cytidylyltrans- 
ferase gene 
Y. pseudotuberculosis, 1840 
amber suppression 
coexpression of eukaryotic tRNAS* and 
yeast seryl-tRNA synthetase, 232 
5-aminolevulinic acid synthesis 
hemA expression, requirement for, 2743 
anaerobic C,-dicarboxylate membrane 
transporters 
DcuA and DcuB, 6470 
distinct from aerobic dicarboxylate 
transport system (Det), 6470 
anaerobic respiratory pathway operons 
effect of cell growth rate on expression, 
6599 


frdABCD, dmsABC, and narGHII, 6599 
anaerobic superoxide dismutase synthesis 
facilitation of outgrowth upon entry 
into an aerobic habitat, 7653 

arginine decarboxylase gene 
modulation of expression, 6769 
B. subtilis phosphatidylserine synthase 
gene 
cloning, sequencing, and expression, 


bacteriophage T4 infection 
modification of HU properties, 1578 
biodegradative arginine decarboxylase 
effects of rpoA and cysB mutations on 
acid induction, 7017 
cad operon 
acid induction, 3278 
carbonic anhydrase 
carbon dioxide-enhanced degradation, 
5711 
cyn operon, 5711 
carnitine dehydrogenase gene 
cloning, sequence, and expression, 2970 
cat-86 
lactococcal promoters, control by, 6754 
chaA gene 
physiological role in sodium and cal- 
cium circulations at high pH, 4311 
CheA 
chemoreception coupled to phosphory- 
lation, 4483 
protein kinase in chemotaxis system, 
4210 


CheA autophosphorylation 
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pH dependence, 3870 
chemotaxis system 
CheA protein kinase, 4210 
chpB locus 
mapping and disruption, 5861 
chromosome replication 
ftsZ gene expression, 6100 
chromosome replication, initiation of 
D-loops and R-loops, 1807 
minireview, 1807 
cold sensitivity 
ssaD1, 4444 
colicin import 
ToIB protein, 6392 
coliphage 186 replication 
DnaA protein, role of, 6039 
cyn operon 
carbonic anhydrase, carbon dioxide- 
enhanced degradation of, 5711 
cysB mutations 
effects on biodegradative arginine de- 
carboxylase induction, 7017 
cytochrome bd complex 
A. vinelandii complex, comparison to, 
4177 
cytoplasmic axial filaments 
chromosome segregation and cell divi- 
sion, 917 
cyx appA operon 
AppY role in regulation, 5414 
dcd mutants 
de novo synthesis of thymidylate via 
deoxycytidine, 2194 
dCTP deaminase mutants 
de novo synthesis of thymidylate via 
deoxycytidine, 2194 
DcuA and DcuB 
anaerobic C,-dicarboxylate membrane 
transporters, 6470 
A(argF-lacZ)205(U169) deletion 
resistance to hydrogen peroxide, en- 
hancement of, 1297 
AtopA 
activation of the /eu-500 promoter on a 
plasmid, 3757 
Dga (Mur I) protein 
P. pentosaceus glutamate racemase, 
sharing of activity and structural 
domains with, 528 
diacylglycerol kinase 
membrane topology, 5459 
dicF 
division inhibition gene, 1150 
widespread group of prophage se- 
quences in bacterial genomes, 1150 
dicF division inhibition gene 
prophage sequences, widespread group 
of, 1150 
dif 
analogous pSC101 recombination site 
psi, 3188 
dinD gene, DNA damage inducible 
orfY upstream of pyrE, equivalence to, 
3383 
DNA damage-inducible replication of the 
chromosome 
RecF pathway mediates initiation, 7113 
DNA polymerase II 
involvement in response to oxidative 
damage and adaptive mutation, 
6221 
DNA polymerase III @ subunit 
holE gene, 815 
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DnaA 
nrd promoter region, binding to, 378 
nrd-lac fusion expression, 378 

dnaA mutants 
loss of flagellation, 5544 

DnaA protein 
coliphage 186 replication, involvement 

in, 6039 
DnaK (chaperone 70) 
osmotic-shock-sensitive compartment of 
cytoplasm, localization in, 7074 
DnaK mutants defective in ATPase activ- 
ity 
defect in negative regulation of heat 
shock response, 764 
filamentation, 764 

DsbA 

requirement for disulfide bond forma- 
tion of heat-stable enterotoxin I, 
2906 

efg gene 
NH,-dependent NAD synthetase, 3400 

electric fields, curved growth induced by, 

702 
elongation factor G 
carboxyl-terminal amino acid residues 
essential for ribosome association 
and translocation, 7038 
elongation factor G gene 
conditional-lethal mutations, in vivo 
selection of, 123 

energy transduction between membranes 
TonB amino terminus, role of, 2326 

enteroaggregative 
AggR, 4691 
aggregative adherence fimbria I biogen- 

esis, gene cluster mediating, 4949 
aggregative adherence fimbria I expres- 
sion, 4691 

enterobactin gene system 
fepA-fes control region, 3944 
Fur-mediated iron regulation, 3944 

enteropathogenic 
prepilin peptidase gene, plasmid en- 

coded, 6885 

EnvZ 

chemoreceptor Trg and transmembrane 
signaling, 1157 

Era 
GTPase-dependent signaling, 44 
membrane-binding site, 44 

erythromycin-resistant mutants 
ribosomal protein gene sequence 

changes, 6192 

F,F, ATP synthase 

8 subunit mutations, influence on as- 
sembly of, 540 

F,Fy ATPase 

role of 5 subunit in enhancing proton 
conduction through Fp, 1383 

F sex factor 
traK4 mutation, 1924 

fatty acid synthesis 

alteration of specificity and regulation, 


inhibition in absence of phospholipid 
synthesis, 2814 
release of inhibition by thioesterase ac- 
tion, 2814 
Ffh protein stability 
4.58 RNA, 7148 
fhaB 
altered expression conferred by B. per- 


tussis bvgS, 5163 
fimbriae 
hybrid organelles with changed receptor 
specificities, 2227 
type 1 and FIC, 2227 
fimbriae, 987P 
permissive linker insertion sites in outer 
membrane protein, 1099 
FimH family 
functional heterogeneity, 748 
firA 
second acyltransferase in lipopolysac- 
charide biosynthesis, 1639 
Fis 
nrd promoter region, binding to, 378 
nrd-lac fusion expression, 378 
fitness, enhancement of 
plasmid-encoded, host genotype spe- 
cific, 3140 
flagella, biogenesis of 
H-NS protein involvement, 5537 
flagellar class IT operons 
FlhD/FIhC complex, transcriptional ac- 
tivation by, 7345 
FlhD/FlhC complex 
transcriptional activator of flagellar 
class II operons, 7345 
fliL gene 
flagellar regulon, 2308 
S. typhimurium, 2308 
fliO, -P, -Q, and -R genes, 189 
Fre 
similar NAD(P)H-flavin oxidoreductase 
genes in other species, 3544 
ftsW 
division mutant, 7140 
ftsZ 
FtsZ interaction with GTP, 130 
SulA resistance, mutations that confer, 
130 
FtsZ cell division protein 
epitope mapping with monoclonal anti- 
bodies, 1886 
ftsZ gene expression 
relationship with chromosome replica- 
tion, 6100 
Fur-mediated iron regulation 
enterobactin gene system, 3944 
galU 
isolation and purification of enzyme, 
2611 
gapA 
transcription by and Eo*?, 830 
gcv contro’ region 
characterization, 6159 
GevA 
glycine cleavage enzyme system, 2862 
LysR family regulatory protein, 2862 
gid promoter 
cell cycle-dependent transcription, 1609 
gldA 
glycerol dehydrogenase structural gene, 
1796 


glmU gene 

bifunctional enzyme, 5788 
ginB-encoded protein 

B. subtilis ngrAB operon, 108 
gltA gene regulation 

anaerobiosis and carbon supply, re- 

sponse to, 5086 

arcA gene product, role of, 5086 
glucosamine-1-phosphate acetyltransferase 
glmU gene, 5788 
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UDP-N-acetylglucosamine synthesis, 
5788 


glucose-negative mutant 
reconstitution of glucose uptake and 
phosphorylation, 2133 
glutamate synthesis 
two primary pathways, 4664 
glycerol-3-phosphate uptake system 
pho regulon dependent, 15 
P;, trans-inhibition by, 15 
glycerol dehydrogenase 
gidA structural gene, 1796 
glycine cleavage enzyme system 
GevA LysR family regulatory protein, 
2862 
GroE chaperones 
heat shock proteins, effect on, 4235 
GroEL chaperone 
two classes of extragenic suppressor 
mutations identify functionally dis- 
tinct regions, 6558 
growth with limiting carbohydrates, adap- 
tation to 
endogenous inducer synthesis, 5101 
grpE heat shock gene 
isolation and characterization of point 
mutations, 6965 
GTPase-dependent signaling 
Era membrane-binding site, 44 
gyrA promoter 
—10 TATAAT sequence mutations af- 
fect both promoter strength and 
sensitivity to DNA supercoiling, 
5999 
heat shock proteins 
GroE chaperones, reduced levels of, 
4235 
induction by stabilization of 0°, 5648 
steady-state growth, 4235 
heat-stable enterotoxin I 
DsbA requirement for disulfide bond 
formation, 2906 
maturation pathway, 2906 
hemA 
5-aminolevulinic acid synthesis, require- 
ment for, 2743 
hemA gene expression 
arcA gene product, role of, 5270 
effect of heme and oxygen availability, 
5270 
fnr gene product, role of, 5270 
himA gene product, role of, 5270 
hemF operon 
aerobic coproporphyrinogen III oxidase 
gene, 673 
isolation by in vivo complementation of 
yeast HEM13 mutant, 673 
hfq gene 
phage Q, host factor, 531 
Hfr recombination, 0 
improvement by recF, recJ, recO, recQ, 
or recR mutation, 1570 
hip operon 
autoregulation, 4081 
effect on lethality due to inhibition of 
peptidoglycan or DNA synthesis, 
4081 


histone-like protein H-NS 
lysyl-tRNA synthetase expression, regu- 
lation of, 7383 
hns-1 mutant 
Hsp70 gene, new, 610 
H-NS protein 
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flagella, biogenesis of, 5537 
holE gene 
DNA polymerase III 6 subunit, 815 
Hsp70 gene, new 
hns-1 rautant, 610 
HU 
modification of properties after bacte- 
riophage T4 infection, 1578 
HU and RpoS proteins 
involvement in transcription of osmore- 
sponsive proU operon, 5378 
hya operon 
anaerobic regulation, 5423 
hyb operon 
hydrogenase 2, 4416 
hybrid nusA genes 
\ N transcription antitermination pro- 
tein, short motif required for ac- 
tion of, 1394 
S. typhimurium, 1394 
hydrogenase 2 
hyb operon, 4416 
hydroperoxidase I 
induction by acetate and other weak 
acids, 2300 
hyperrecombination in terminus region of 
chromosome 
nucleoid organization, possible relation 
to, 7524 
IF1 translation initiation factor 
necessity for cell viability, 198 
ilvVIH promoter region 
Lrp binding, 5197 
inaA 


dual regulation by Mar and SoxRS 
stress response systems, 6262 
integration host factor 
DNA sequence elements required for 
binding, 2999 
integration host factor level 
growth phase variation, 3738 
intergeneric recombination 
C. glutamicum, 7309 
isocitrate lyase 
importance of four histidine residues, 
927 


katE gene product 
H. influenzae peroxide/ascorbate-induc- 
ible catalase, homology to, 2914 
L-lactate dehydrogenase, flavin-linked 
arc-controlled operons, 1695 
lacZ mRNA stability 
need for efficient Shine-Dalgarno se- 
quence, 1681 
lamB signal sequence mutation suppressor 
priZ1, 5704 
linoleic acid 
presence cannot be confirmed, 3069 
lipopolysaccharide biosynthesis 
firA, 1639 
second acyltransferase, 1639 
lipoprotein with unusual amino acid re- 
peat sequences 
gene at 59 minutes on chromosome, 
1630 
Lon 
Alp, suppression by, 2061 
LonA and ResA 
structural conservation, 5126 
Irp gene 
regulation, 1831 
LysP and CadC 
mediation of cad operon acid induction 


lysine requirement, 3278 
lysyl-tRNA synthetase expression 
histone-like protein H-NS, regulation 
by, 7383 
maltose-binding protein, unprocessed 
export, 3397 
mannitol repressor (MHR), 840 
mar locus 
genetic requirements for inducible mul- 
tiple-antibiotic resistance, 7754 
marRAB operon 
repressor mutations, 143 
MHR mannitol repressor, 840 
micF antisense RNA 
OmpF, osmoregulation of, 5005 
min locus 
lack of involvement in coupling with 
nucleoid separation, 6143 
topological specificity of cell division, 
6143 


mioC promoter 
cell cycle-dependent transcription, 1609 
mutS gene 
dominant negative mutator mutations, 
5393 
mutT mutator allele 
anaerobic environment, activity in, 7727 
NADHi:ubiquinone oxidoreductase 
mutations affect growth on mixed 
amino acids, 2143 
nalidixic acid resistance 
fluctuation analysis of mutations, 2781 
NH,-dependent NAD synthetase 
efg gene, 3400 
nitrate-dependent two-component regula- 
tory system 
NarQ, NarX, and NarL proteins, phos- 
phorylation and dephosphorylation 
of, 4985 
nonmethylated GATC sites 
differential methylation in response to 
environmental stimuli, 3438 
nrd operon 
cell cycle regulation, 2415 
regulation, role of DNA supercoiling in, 
4617 
nrd promoter region 
Fis and DnaA binding, 378 
nucleoid organization 
hyperrecombination in terminus region 
of chromosome, 7524 
nucleoid partitioning and the division 
plane, 6030 
NusA 
RNA polymerase, change in conforma- 
tion of, 1787 
O7-specific lipopolysaccharide biosynthe- 
sis 
rfe gene, role of, 7079 
OmpF 
osmoregulation, 5005 
ompF gene 
distant upstream site involved in nega- 
tive regulation, 1309 
OmpT protease 
penicillin-binding proteins 7 and 1b, 
artifactual processing of, 256 
orfY upstream of pyrE 
dinD, equivalence to, 3383 
osmY promoter 
rpoS-dependent gene, 100 
oxidative damage 
involvement of DNA polymerase II in 
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response, 6221 
oxidative stress genes 
marRAB operon, repressor mutations 
in, 143 
pap-3-encoded pili 
residues involved in binding, 2312 
penicillin-binding proteins 7 and 1b 
OmpT protease, artifactual processing 
by, 256 
pepE a-aspartyl dipeptidase gene 
physical map, 1552 
peptidoglycan 
replacement of diaminopimelic acid by 
cystathionine or lanthionine, 4321 
periplasmic protein Tsp potentiates long- 
chain fatty acid transport, 6653 
pexB starvation gene 
o°*-dependent expression, 3928 
pgm gene 
phosphoglucomutase, 5847 
Pho regulon, 15 
phosphatidylglycerophosphate synthase 
primary structures of wild-type and mu 
tant alleles, 3389 
phosphoglucomutase 
pgm gene, 5847 
physical map 
peptide methionine sulfoxide reductase 
gene, 1548 
tnaB, copy of IS5 within, 1546 
plant medium-chain acyl-acyl carrier pro- 
tein thioesterase expression, 7320 
plasmid-free cells, formation of 
statistical analysis, 4306 
PriA and PrlG suppressors 
reduction in the requirement for signal 
sequence recognition, 5607 
priZ1 
lamB signal sequence mutation suppres- 
sor, 5704 
“protease I” 
thioesterase function in vivo, 1793 
protein export 
SecA, 4197 
protein synthesis and secretion 
4.5S RNA depletion, effect of, 2502 
protein translocation machinery 
SecF, SecD, and SecY, 4111 
proU operon, osmoresponsive 
HU and RpoS protein involvement in 
transcription, 5378 
proU promoter element 
osmotically signaled transcription acti- 
vation, contribution to, 3638 
purA 
dual control mechanism, 1009 
purine repressor, regulation by, 1009 
purine repressor hinge sequence 
repressor function, role in, 1767 
pyrC promoter 
nucleotide-sensitive selection of alterna- 
tive start sites, 2938 
R. sphaeroides crtI 
overexpression and reactivation, 3859 
R. sphaeroides ppsR gene 
expression, 2869 
raffinose permease 
glucose-specific enzyme IIA of phos- 
phoenolpyruvate:sugar phospho- 
transferase-system, regulation by, 
543 
ResA and LonA 
structural conservation, 5126 
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RecBCD enzyme 
entry into duplex DNA, 4656 
recBCD* strains, exonuclease deficient 
chi-dependent formation of linear plas- 
mid DNA, 5093 
recE gene 
transcription from a promoter in Tn5 
and IS50, 7024 
RecF pathway 
DNA damage-inducible replication of 
the chromosome, 7113 
recO, recR, and recF mutations 
suppression by \ orf gene, 6730 
resolvase-deficient ruv recG strains 
Hfr recombination improvement by 
recF, recJ, recO, recQ, or recR mu- 
tation, 1570 
rfe gene 
role in O7-specific lipopolysaccharide 
biosynthesis, 7079 
rho gene 
sequences from diverse bacteria with 
homology, 5033 
ribosomal protein gene 
erythromycin-resistant mutants, 6192 
ribosomal protein S20 
mRNA stability, 992 
RNA chain elongation rate 
growth rate, dependence on, 2807 
RNA polymerase 
NusA, change of conformation by, 1787 
RNA polymerase B subunit 
thermoinducible filamentation, 966 
RNA polymerase mutants 
SOS response in absence of RNase HI 
activity, 1521 
ms 
pili, positive regulatory factor for, 5385 
rpoA mutations 
effects on biodegradative arginine de- 
carboxylase induction, 7017 
rpoS 
acid and base resistance, 1729 
rpoS (katF) gene 
aidB gene induction, 7638 
rRNA genes 
fusion with udp genes, 2265 
rmB P1 core promoter 
growth rate-dependent controi, 5560 
$10 operon 
phylogenetic depth, 7703 
SecA 
role in protein export, 4197 
SecB 
B. subtilis, expression in, 4937 
secD operon 
genetic and molecular characterization, 
804 
SecF, SecD, and SecY 
protein translocation machinery, 4111 
serine chemoreceptor 
Tsr, 6340 


induction of heat shock proteins result- 
ing from stabilization, 5648 
slpA gene 
Alp suppression of Lon, 2061 
spc operon 
phylogenetic depth, 7703 
spontaneous base substitution mutations 
DNA alkylation repair, limitation by, 
3224, 3224 
ssaD1 


early amber mutation in transcription 
factor gene nusB, 4444 
secA51(Ts) suppressor, 4444 
stationary-phase survival 
new gene located at 59 minutes on 
chromosome, 6015 
stpA 
arginine decarboxylase gene expression, 
6769 
hns-like gene, 6769 
stress response systems Mar and SoxRS 
dual regulation of inaA, 6262 
succinate dehydrogenase 
arc-controlled operons, 1695 
SulA resistance 
ftsZ mutations, 130 
T. thermophilus genes, expression of, 2767 
tdcABC promoter 
roles of TdcA and TdcR, 6214 
Ter site 
RecBCD enzyme entry into duplex 
DNA, 4656 
Terb 
flanking sequences affect replication 
arrest, 4165 
tgs partial deletion 
mutants, 221 
thermoinducible filamentation 
ppGpp, high levels of, 966 
RNA polymerase 8 subunit, altered, 
966 
tktA tktB mutant 
requirement for aromatic amino acids 
and vitamins for growth, 6134 
transketolase activity deficiency, 6134 
Tn5 transposase overexpression 
filamentation, aberrant nucleoid segre- 
gation, and cell death, 5494 
transposase suppressor mutations, 5494 
Tn/0-mediated inversions 
fusion of udp and rRNA genes, 2265 
tnaB 
ISS copy within, 1546 
TolB protein 
colicin import, 6392 
maturation and localization, 6392 
TolQ protein 
membrane topology and mutational 
analysis, 822 
uptake of macromolecules and cell en- 
velope integrity, 822 
TonB amino terminus 
role in energy transduction between 
membranes, 2326 
topological promoter coupling 
AtopA activation of the leu-500 pro- 
moter on a plasmid, 3757 
torR gene 
response regulator protein involved in 
expression of trimethylamine N- 
oxide reductase genes, 5601 
traK4 mutation 
F sex factor, 1924 ‘ 
transglycosylase, membrane-bound lytic 
purification and properties, 338 
transmembrane signaling 
EnvZ and Trg, 1157 
transposon TnphoA 
cell envelope proteins required for 
long-chain fatty acid transport, 
6653 
trehalose-6-phosphate hydrolase, 5654 
Trg chemoreceptor 


EnvZ and transmembrane signaling, 
1157 
trimethylamine N-oxide reductase genes 
torR gene, response regulator protein 
encoded by, 5601 
trp operon 
role in response to nutritional shift, 
6245 
Tsp periplasmic protein 
potentiation of long-chain fatty acid 
transport, 6653 
Tsr 
constitutively signaling fragments, 6340 
serine chemoreceptor, 6340 
tyrT 
mutants with partial tgs deletion, 221 
organization and functions of genes in 
upstream region, 221 
udp genes 
fusion with rRNA genes, 2265 
umuC mutants 
novel plasmid-encoded mutants, 5011 
UmuD protein 
structure and interactions, monocys- 
teine approach for probing, 4825 
uncC expression 
control by translation through uncDC 
secondary structure, 1242 
UTP:a-D-glucose-1-phosphate uridylyl- 
transferase 
galU gene isolation and DNA sequence, 
2611 
purification of enzyme, 2611 
V. harveyi luciferase, expression of 
intracellular generation of superoxide 
as a by-product, 2293 
Escherichia coli B 
L-fucose-D-arabinose gene cluster 
molecular cloning, 7223 
Escherichia coli K1 
KpsD periplasmic protein 
polysialic acid transport, 4025 
polysialic acid transport 
KpsD, 4025 
Escherichia coli K-12 
aroL expression 
TyrR protein and Trp repressor, regula- 
tion by, 6921 
bacteriophage lambda 
gene J point mutations responsible for 
extended host range, 941 
LamB protein, adsorption on, 941 
catabolic alanine racemase 
dad operon, 1500 
cyn operon 
transcriptional regulation, functional 
analysis of, 6613 
dad operon 
catabolic alanine racemase, 1500 
D-amino acid dehydrogenase smaller 
subunit, 1500 
D-amino acid dehydrogenase smaller sub- 
unit 
dad operon, 1500 
deep rough lipopolysaccharide mutants 
LamB assembly, 2259 
OmpF assembly, 2259 
DNA sequence divergence among deriva- 
tives 
arbitrary primer PCR, 1673 
endA gene 
physical map, 1550 
ferrichrome-iron receptor 
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genetic insertion and exposure of re- 
porter epitope, 4250 


inactivation at cell surface by phage TS 
lipoprotein, 4710 
fim switch 
leucine-responsive regulatory protein 
binding, 5665 
glp repressor 
interaction with single and tandem glp 
operator variants, 2393 
gnd gene 
growth rate-regulated steps in expres- 
sion, 115 
GroEL assembly 
impairment by carboxy-terminal dele- 
tion, 6980 
hemB gene 
transposition of IS2 into, 2114 
LamB assembly 
deep rough lipopolysaccharide mutants, 
2259 


LamB protein 
bacteriophage lambda adsorption, 941 
lipopolysaccharide heterogeneity pattern 
TDP-rhamnose genes, 4003 
O8 antigen synthesis 
rfe gene, role of, 2877 
O antigen 
rfb gene cluster, 4144 
OmpF assembly 
deep rough lipopolysaccharide mutants, 
2259 


outer membrane-associated protease, new, 
359 
potassium tellurite resistance operon 
tehA tehB, 2740 
pyrC gene 
Shine-Dalgarno sequence required for 
expression and translational con- 
trol, 2513 
recF gene 
mutational analysis of sequences that 
affect expression, 4011 
recF mutant phenotypes 
RecOR suppression, 3661 
rfb gene cluster 
O antigen, 4144 
rfe gene 
O8 antigen, role in synthesis of, 2877 
TDP-rhamnose synthesis, genes for 
lipopolysaccharide heterogeneity, pat- 
tern of, 4003 
tehA tehB 
potassium tellurite resistance operon, 
2740 


igt 
homology to S. flexneri vacC, 4627 
tRNA-guanine transglycosylase, 4627 
tolC and rfa mutations 
additive effect on hydrophobic barrier 
of outer membrane, 6404 
tRNA-guanine transglycosylase 
tgt gene, 4627 
type 1 fimbria, phase variation of 
control, 5665 
TyrR protein and Trp repressor 
aroL expression, regulation by, 6921 
UV damage, response to 
four restriction systems, 5888 
Escherichia coli K-12 W3110 
O-specific lipopolysaccharide biosynthesis 
region (rfb) 


genes conferring group 6 specificity to 
S. flexneri serotypes Y and 4a, 4133 
rfb genes 
genes conferring group 6 specificity to 
S. flexneri serotypes Y and 4a, 4133 
Escherichia coli 09:K30 
GDP-mannose formation 
rfbM and rfbK genes, 3126 
group I K30 capsular polysaccharide 
rfb genes, role in synthesis of, 3126 
rfbM and rfbK genes 
GDP-mannose formation, 3126 
Escherichia coli-mycobacterial shuttle vectors 
lacZ, operon and gene fusions to 
pJEM series, 6749 
Eukaryotic RNA polymerases I, II, and III 
halobacterial S9 operon 
proteins homologous to shared sub- 
units, 4754 
Eukaryotic tRNA‘ 
coexpression with yeast seryl-tRNA syn- 
thetase in E. coli 
amber suppression, 232 
EutBC and EutR 
S. typhimurium 
adenosyl-cobalamin, competition for, 


Evolution 
minireview, 1 
Evolutionary relationships 
ammonia- and nitrate-oxidizing bacteria, 
6623 
exe operon, second 
A. hydrophila 
extracellular protein secretion, require- 
ment for, 6819 
Exoenzyme S synthesis 
P. aeruginosa 
trans-regulatory locus, 3832 
Exogenous pyrimidines, salvage pathways of 
L. lactis 
nucleotide metabolism, 1514 
Exoprotein synthesis 
S. aureus 
glycerol monolaurate, inhibition by, 
4204 
Exotoxin A production 
P. aeruginosa 
vfr gene product, need for, 7532 
Extracellular autolysins 
P. aeruginosa PAO1 
initial characterization of two, 4784 
Extracellular lipase processing 
S. hyicus subsp. hyicus 
novel metalloprotease, 3218 
Extracellular matrix fibrils 
M. xanthus 
biochemical and structural analyses, 
6295 
integral proteins, 6304 
Extracellular poly(3-hydroxyoctanoic acid) 
depolymerase gene 
P. fluorescens GK13, 7065 
Extracellular protein secretion 
A. hydrophila 
exe operon, second, 6819 
Extracytoplasmic proteins, family of 
gram-negative bacteria 
transport of large molecules across 
outer membranes, 3825 
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FF, ATPase 
B. subtilis 
DNA sequence of atp operon and char- 
acterization of atp mutants, 6802 
F,)F, ATPase family of proteins 
S. typhimurium invB and invC, homology 
to, 4501 
F,F,) ATP synthase 
B. subtilis 
reconstitution of energy-linked activi- 
ties, 4192 
E. coli 
8 subunit mutations, influence on as- 
sembly of, 540 
ATPase 
E. coli 
role of 5 subunit in enhancing proton 
conduction through Fo, 1383 
F plasmid 
traVR region 
lipoprotein encoded by traV, 4182 
F sex factor 
E. coli 
traK4 mutation, 1924 
fas operon 
R. fascians 
new genes required for fasciation of 
host plants, 2492 
Fatty acid metabolic routes 
P. putida 
poly(3-hydroxyalkanoate) synthesis, 
1661 


Fatty acid synthesis 
E. coli 
alteration of specificity and regulation, 
7320 
inhibition in absence of phospholipid 
synthesis, 2814 
release of inhibition by thioesterase ac- 
tion, 2814 
FdxH-type ferredoxin 
P. boryanum PCC 73110, 1037 
femC locus 
S. aureus 
glutamine synthetase operon, 1460 
fepA-fes control region 
E. coli 
enterobactin gene system, 3944 
Fe(III)-pyochelin receptor 
P. aeruginosa 
FptA, 307 
Ferredoxin 
M. thermophila, acetate grown 
iron-sulfur clusters, 2684 
Ferredoxin and flavodoxin 
Anabaena sp. strain PCC 7120 
transcriptional and translational analysis 
under iron and nitrogen stress, 
7409 
Ferredoxin reductase 
Pseudomonas sp. strain KKS102 
biphenyl! and polychlorinated biphenyl 
degradation, 1689 
bphA4 gene, 1689 
Ferredoxinggp Overexpression 
P. putida ML2 
benzene dioxygenase activity, 2507 
Ferric vibriobactin utilization 
V. cholerae 
gene required, 5631 
Ferrichrome-iron receptor 
E. coli K-12 
genetic insertion and exposure of re- 
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porter epitope, 4250 
Ferulic acid decarboxylase 
P. fluorescens 
purification and characterization, 5912 
Ffh protein stability 
E. coli 
4.58 RNA, 7148 
fhaB 
E. coli 
altered expression conferred by B. per- 
tussis bvgS, 5163 
FhuA 
E. coli K-12 
inactivation at cell surface by phage TS 
lipoprotein, 4710 
Fibrillarin-like proteins 
Archaea, 2124 
Fibrobacter succinogenes S85 
XynC xylanase 
enzymatic specificities and modes of 
action of two catalytic domains, 
3885 
Filamentous phage Gd 
membrane insertion defects 
priA suppressors, correction by, 4296 
fim switch 
E. coli K-12 
leucine-responsive regulatory protein 
binding, 5665 
fimA gene 
P. gingivalis 
inactivation blocks periodontal damage, 
1052 
Fimbriae 
E. coli 
hybrid organelles with changed receptor 
specificities, 2227 
type 1 and FIC, 2227 
Fimbriae, 987P 
E. coli 
permissive linker insertion sites in outer 
membrane protein, 1099 
Fimbrial operon 
P. mirabilis 
MR/P, 3412 
FimH family 
E. coli 
functional heterogeneity, 748 
firA 
E. coli 
second acyltransferase in lipopolysac- 
charide biosynthesis, 1639 
Fire blight pathogen 
E. amylovora 
virulence, 450 
Fis 
E. coli 
nrd promoter region, binding to, 378 
Fitness, enhancement of 
E. coli 
plasmid-encoded, host genotype spe- 
cific, 3140 
FixL 
R. meliloti 
mutant FixJDS4N protein, enhance- 
ment of transcriptional activity of, 
1969 
fixNOPQ region 
A. caulinodans 
functional analysis, 2560 
FlaA flagellin 
C. coli 
structural and antigenic characteristics, 


3303 
Flagella, biogenesis of 
E. coli 
H-NS protein involvement, 5537 
Flagella and flagellins 
M. hungatei 
physical characterization, 7491 
Flagellar assembly 
B. subtilis 
coupling to flagellin gene transcription, 
4558 
Flagellar bundle 
H. salinarium 
insertion into distinct polar cap struc- 
ture, 5184 
Flagellar class II operons 
E. coli 
FlhD/FIhC, transcriptional activation 
by, 7345 
Flagellar gene transcription, regulation of 
C. crescentus 
FibD, 5971 
Flagellar genes 
C. crescentus 
multiple structural proteins required for 
transcriptional activation and nega- 
tive autoregulation, 7587 
Flagellar hook 
T. phagedenis 
genetic and biochemical analysis, 3631 
Flagellar hook assembly 
S. typhimurium 
FigD scaffolding protein, 2272 
Flagellar hook length 
S. typhimurium 
FliK and FIhB, roles of, 5439 
Flagellar motor, sodium type 
channel component 
MotX, 5988 
V. parahaemolyticus 
MotY, 4219 
Flagellar proteins FliD, FliS, and FliT 
B. subtilis 
o?-dependent operon, 3093 
Flagellar regulon 
fliL gene 
E. coli and S. typhimurium, 2308 
Flagellar regulon and flagellar formation 
S. typhimurium 
FIiA and FlgM regulatory system, 3598 
Flagellar rotation 
cytoplasm-free envelopes 
arrest by arsenate, 5547 
Flagellar switch proteins 
S. typhimurium 
interaction with MS ring complex in 
vitro, 3683 
Flagellar synthesis regulatory and structural 
genes 
B. subtilis 
o?-dependent operon, 4492 
Flagellin-encoding genes 
P. mirabilis 
expression, 7169 
Flavobacterium sp. strain K172 
nylon oligomer degradation 
186100, 1197 
pOAD2, 1197 
pOAD2 
186100, 1197 
nylon oligomer degradation, 1197 
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FlbD 
C. crescentus 
DNA-binding activity, 5971 
fir sequence recognition, 5971 
flagellar gene transcription, regulation of, 
FigD scaffolding protein 
S. typhimurium 
flagellar hook assembly, 2272 
figM mutation 
S. typhimurium 
virulence, attenuation of, 368 
fthB operon 
S. typhimurium, 2630 
FlhD/FlhC complex 
E. coli 
transcriptional activator of flagellar 
class II operons, 7345 
fliA 


S. typhimurium 
repression of virulence-attenuated phe- 
notype, 368 
FliA-FlgM regulatory system 
S. typhimurium 
flagellar regulon and flagellar forma- 
tion, 3598 
fliC* hypervariable region IV 
Salmonella spp. 
dominant surface epitope and stabiliz- 
ing factor for functional flagella, 
2406 
FliK and FlhB 
S. typhimurium 
roles in determining flagellar hook 
length, 5439 
FliK-independent flagellation mutants 
~S. typhimurium 
isolation and characterization, 7625 
fliL gene 
E. coli 
flagellar regulon, 2308 
S. typhimurium 
flagellar regulon, 2308 
fliO, -P, -Q, and -R genes 
E. coli, 189 
Fluorene degradation 
Brevibacterium sp. strain DPO 1361 
novel C-C bond cleavage mechanism, 
789 
Fluorene metabolism 
P. putida NCIB 9816 
cloned gene cluster, 2158 
fnr gene product 
E. coli 
hemA gene expression, 5270 
Forespore compartment 
B. megaterium 
decrease in internal pH during sporula- 
tion, 2252 
Form II cbb CO, fixation operon 
R. sphaeroides 
positive and negative regulation of se- 
quences upstream, 7299 
Formaldehyde dehydrogenase, glutathione- 
independent 
P. putida 
cloning and high-level expression of the 
gene, 2483 
FptaA 
P. aeruginosa 
Fe(II1)-pyochelin receptor, 307 
phenolate siderophore receptor, 307 
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Fremyella diplosiphon 
cpcB2A2 promoter, light-regulated, 6362 
fisw 
E. coli 
division mutant, 7140 
fisZ 


E. coli 
FtsZ interaction with GTP, 130 
SulA resistance, mutations that confer, 
130 
guanine nucleotide-dependent assembly 
into filaments, 2754 
ftsZ cell division gene 
R. meliloti 
novel second homolog, 2033 
FtsZ cell division protein 
E. coli 
epitope mapping with monoclonal anti- 
bodies, 1886 
ftsZ gene expression 
E. coli 
relationship with chromosome replica- 
tion, 6100 
L-Fucose-D-arabinose gene cluster 
E. coli 
molecular cloning, 7223 
FUN38-MAK16-SPO7 
S. cerevisiae 
chromosome I DNA, 1872 
Fur 
V. cholerae 
complexity of gene regulation, analysis 
of, 232 


fur gene 
V. anguillarum 


catechols, regulation of expression of, 


213 
FatA outer membrane protein, regula- 
tion of expression of, 213 
fur homolog 
C. jejuni 
cloning and characterization, 5852 
iron-responsive genetic regulation, 5852 
fur mutation 
Y. pestis 
pleiotropic effects, 7614 
fur mutations 
V. cholerae 
loss of repressor activity, 5108 
structural-functional relationships of 
Fur, 5108 
Fur proteins 
V. anguillarum 
impaired regulatory function, 5116 
mutant, 5116 
Fusobacterium mortiferum ATCC 25557 
maltose:phosphotransferase activity, phos- 
phoenolpyruvate dependent 
specificity, inducibility, and product 
analysis, 3250 


G sites 
phages and plasmids 
functional and structural features, 3606 
primase-dependent priming signals, 
3606 


gacA gene 
P. syringae 
cognate response regulator for lemA 
sensor, 7468 
Galactose metabolism 
E. amylovora 
polysaccharide synthesis, influence on, 


450 
virulence of fire blight pathogen, influ- 
ence on, 450 
Galactosyl-1-phosphate transferase 
S. enterica 
O-antigen subunit processing, 4348 
rfbP gene, 4348 
galU 
E. coli 
UTP:a-D-glucose-1-phosphate uridylyl- 
transferase, 2611 
y origin replication inhibition 
plasmid R6K 
DnaA protein binding, counteraction 
by, 6795 
gapA 
E. coli 
transcription by Eo”’ and Eo*?, 830 
gcv control region 
E. coli 
characterization, 6159 
GevA 
E. coli 
glycine cleavage enzyme system, 2862 
LysR family regulatory protein, 2862 
GDP-mannose formation 
E. coli 09:K30 
rfbM and rfbK genes, 3126 
Gene 33 protein 
bacteriophage T4 
functional domain, 1164 
Genetic map 
S. hyodysenteriae B78" chromosome, 1087 
Genomic cleavage map 
S. paratyphi B 
Xbal-Bin\-Ceul, 1014 
gid promoter 
E. coli 
cell cycle-dependent transcription, 1609 
gldA 
E. coli 
glycerol dehydrogenase structural gene, 
1796 


glmU gene 
E. coli 
bifunctional enzyme, 5788 
UDP-N-acetylglucosamine synthesis, 
5788 
ginA mutant 
Synechocystis sp. strain PCC 6803 
nitrate assimilation system regulation, 
impairment in, 7516 
glnB 
R. capsulatus 
NtrC, regulation by, 5171 
glnN gene 
Synechocystis sp. strain PCC 6803 
glutamine synthetase, new type of, 1260 
nitrogen assimilation, support of, 1260 
gip repressor 
E. coli K-12 
interaction with single and tandem gip 
operator variants, 2393 
glpD gene 
P. aeruginosa 
sn-glycerol-3-phosphate dehydrogenase, 
2184 
gltA gene regulation 
E. coli 
anaerobiosis and carbon supply, re- 
sponse to, 5086 
arcA gene product, role of, 5086 


J. BACTERIOL. 


B-Glucan synthesis 
S. cerevisiae 
HM.-1 killer toxin, inhibition by, 1488 
Glucitol dehydrogenase gene 
B. subtilis 
transcriptional regulation, 3314 
Glucitol induction 
B. subtilis 
GutR, mediation by, 3321 
a-D-Glucose-1-phosphate cytidylyltransferase 
gene 
Y. pseudotuberculosis 
cloning, sequencing, and overexpression 
in E. coli, 1840 
Glucose excretion mechanism 
L. sanfrancisco, 3007 
Glucose kinase 
S. coelicolor 
carbon catabolite repression, role in, 
2694 
Glucose and methanol metabolism enzymes 
A. methanolica, 6827 
Glucose transport affinity 
S. cerevisiae 
modulation during growth on glucose, 
953 
Glucose transport system 
V. parahaemolyticus, 7378 
Glucose uptake 
S. cerevisiae, 1511 
Glucose:H* symporter regulation 
L. brevis 
metabolite-activated ATP-dependent 
phosphorylation of HPr, 3484 
Glucose-fructose oxidoreductase 
Z. mobilis 
osmoprotection, 7688 
Glucose-negative mutant 
E. coli 
reconstitution of glucose uptake and 
phosphorylation, 2133 
Glucose-specific enzyme IIA 
E. coli phosphoenolpyruvate:sugar phos- 
photransferase system 
raffinose permease, regulation of, 543 
6-Glucoside utilization 
L. lactis 
protein, 5681 
Glucosylglycerol 
P. mendocina SKB70 
osmotic stress adaptation, role in, 6877 
Glucosyltransferases 
S. mutans 
amino acid residues influencing struc- 
ture of glucan product, 4845 
Glutamate synthesis 
E. coli 
two primary pathways, 4664 
Glutamine synthetase 
cyanobacteria, new type in 
ginN gene, 1260 
Synechocystis sp. strain PCC 6803, 1260 
Glutamine synthetase operon 
S. aureus 
femC locus, 1460 
Glutamine uptake, electrogenic 
P. anaerobius 
transmembrane potential, generation of, 
1303 
glyA gene 
M. extorquens AM1 
serine cycle, genetics of, 6759 
serine hydroxymethyltransferase, 6759 
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B-1,4-Glycanase 
C. fimi 
glycosylation of linker region by S. livi- 
dans, 999 
Glycerol-3-phosphate dehydrogenase 
S. diastaticus 
DARI, 7091 
sn-Glycerol-3-phosphate dehydrogenase 
P. aeruginosa 
glpD gene, 2184 
Glycerol-3-phosphate uptake system 
E. coli 
P;, trans-inhibition by, 15 
Glycerol dehydrogenase 
E. coli 
gidA structural gene, 1796 
Glycerol and maltose metabolism 
S. typhimurium 
regulation by, 3518 
Glycerol monolaurate 
S. aureus 
exoprotein synthesis, inhibition of, 4204 
signal transduction, interference with, 
4204 
Glycerophosphorylated cyclic B-(1,2)-glucan 
synthesis 
R. meliloti ndv mutants, 1047 
Glycine cleavage enzyme system 
E. coli 
GevA, 2862 
Glycogen metabolism 
M. maripaludis, 325 
gnd gene 
E. coli K-12 
growth rate-regulated steps in expres- 
sion, 115 
gnt operon 
B. subtilis 
catabolite repression mediated by the 
CcpA protein, 511 
Gramicidin S operon 
B. brevis 
gsp gene induction of surfactin produc- 
tion in B. subtilis, 2458 
Gram-negative bacteria 
transport of large molecules across outer 
membranes 
family of extracytoplasmic proteins, 
3825 
Gram-negative bacteria that synthesize ex- 
opolysaccharides 
bacitracin resistance, mechanism of, 6229 
Gram-positive bacteria 
recombinants, direct screening of 
secreted staphylococcal nuclease as a 
reporter, 5135 
Griseusin polyketide synthase gene cluster 
S. griseus, 2627 
GroE chaperones 
E. coli 
heat shock proteins, effect on, 4235 
GroEL assembly 
E. coli K-12 
impairment by carboxy-terminal dele- 
tion, 6980 
GroEL chaperone 
E. coli 
two classes of extragenic suppressor 
mutations identify functionally dis- 
tinct regions, 6558 
Group I K30 capsular polysaccharide 
E. coli 09:K30 
rfb genes, role in synthesis of, 3126 


grpE heat shock gene 
E. coli 
isolation and characterization of point 
mutations, 6965 


B. brevis 
induction of surfactin production in B. 
subtilis, 2458 
GTPase-dependent signaling 
E. coli 
Era membrane-binding site, 44 
GutR 
B. subtilis 
glucitol induction, 3321 
gvp gene cluster 
H. halobium 
PNRC100, 7646 
wild-type gas vesicle formation, 7646 
gyrA promoter 
E. coli 
—10 TATAAT sequence mutations af- 
fect both promoter strength and 
sensitivity to DNA supercoiling, 
5999 
gyrB, coumarin resistant 
B. burgdorferi 
genetic transformation, 6045 
gyrB mutations 
B. burgdorferi 
coumermycin A,-resistant mutants, 
3072 
gyrB region 
Mycoplasma hominis 
unique gene organization, 5835 


H*-ATPase 
P. cyclopium 
glucose-activated electron transfer sys- 
tem in plasma membrane, stimula- 
tion by, 5429 
Haemophilus influenzae 
catalase, peroxide/ascorbate inducible 
E. coli katE gene product, homology to, 
2914 
sxy-1 mutation 
newly identified gene essential for com- 
petence, 6789 
type b polysaccharides 
phospholipid end groups, 691 
Haloalkaliphilic archaeon 
Natronococcus sp. strain Ah-36 
amylase gene, 5131 
Haloarcula vallismortis 
ketohexokinase (ATP:D-fructose 1-phos- 
photransferase) 
purification and properties, 5505 
Halobacterial S9 operon 
eukaryotic RNA polymerases I, II, and III 
proteins homologous to shared sub- 
units, 4754 
Halobacterium halobium 
bacteriorhodopsin-overproducing mutants 
bop gene cluster expression, 1655 
plasmid pNRC100 
gvp gene cluster, 7646 
wild-type gas vesicle formation, 7646 
Halobacterium salinarium 
flagellar bundle 
insertion into distinct polar cap struc- 
ture, 5184 
genetically unstable archaeon 
conservation of chromosomal arrange- 
ment among three strains, 7711 
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Htrl 
distinct domains for signaling and re- 
ceptor interaction, 6931 
sensory rhodopsin I transducer, 6931 
pyruvate metabolism 
intracellular °C nuclear magnetic reso- 
nance spectroscopy, 2172 
sensory rhodopsin I transducer Htrl 
distinct domains for signaling and re- 
ceptor interaction, 6931 
Haloferax volcanii 
halophilic archaeon 
plasmid topology, effect of salt and 
temperature on, 4966 
yeast intron-containing tRNA, expression 
of, 3820 
Halophilic archaeon 
H. volcanii 
plasmid topology, effect of salt and 
temperature on, 4966 
Halotolerance 
M. thermoautotrophicum AH and Mar- 
burg, 3177 
hao gene cluster organization 
N. europaea 
tetraheme c cytochrome genes, two, 
3148 
HasA protein 
S. marcescens 
secretion by ABC transporter, 5372 
Heat shock proteins 
E. coli 
GroE chaperones, reduced levels of, 
4235 
induction by stabilization of 0°”, 5648 
thermophiles from three phylogenetic do- 
mains, 6148 
Heat-stable enterotoxin I 
E. coli 
DsbA requirement for disulfide bond 
formation, 2906 
maturation pathway, 2906 
Helicobacter pylori 
lipoprotein antigen, membrane associated 
molecular characterization, 5938 
hemA 
E. coli 
5-aminolevulinic acid synthesis, require- 
ment for, 2743 
hemA gene 
B. japonicum 
iron availability, effect of, 1535 
hemA gene expression 
E. coli 
arcA gene product, role of, 5270 
effect of heme and oxygen availability, 
5270 
fnr gene product, role of, 5270 
himA gene product, role of, 5270 
hemB gene 
E. coli K-12 
transposition of IS2 into, 2114 
Heme transport protein HutA 
V. cholerae 
sequence, regulation, and homology to 
proteins of the TonB family, 3269 
Heme-copper respiratory oxidases 
superfamily 
minireview, 5587 
hemF operon 
E. coli 
aerobic coproporphyrinogen III oxidase 
gene, 67 
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isolation by in vivo complementation of 
yeast HEM13 mutant, 673 
hemN gene 
S. typhimurium 
putative oxygen-independent copropor- 
phyrinogen III oxidase, 3196 
Hemolysin regulation 
S. aureus 
sar locus, 580 
HemY 
B. subtilis 
oxidation of coproporphyrinogen III 
and protoporphyrinogen IX, 5962 
peripheral membrane protein essential 
for protoheme IX synthesis, 5962 
mutation 
Anabaena sp. strain PCC 7120 
secondary metabolite in regulation of 
heterocyst spacing, 2282 
Heterocyst development 
Anabaena sp. strain PCC 7120 
ntcA gene, requirement for, 4473 
Heterocyst formation 
Anabaena sp. strain PCC 7120 
third genetic locus required, 5277 
Heterocyst spacing 
Anabaena sp. strain PCC 7120 
Het™ mutation, 2282 
HEX] gene 
C. albicans 
B-N-acetylglucosaminidase, 2640 
y-Hexachlorocyclohexane degradation 
P. paucimobilis 
2,5-dichloro-2,5-cyclohexadiene-1,4-diol 
dehydrogenase gene, 3117 
hexC locus 
P. aeruginosa PAO1 
two genes for carbohydrate catabolism, 
700 


hfq gene 
E. coli 


phage Q, host factor, 531 
Hfr mapping 
B. pertussis 
mutations defining a locus involved in 
virulence gene regulation, 7260 
Hfr recombination 
E. coli resolvase-deficient ruv recG strains 
improvement by recF, recJ, recO, recQ, 
or recR mutation, 1570 
himA gene product 
E. coli 
hemA gene expression, 5270 
hip operon 
E. coli 
autoregulation, 4081 
effect on lethality due to inhibition of 
peptidoglycan or DNA synthesis, 
4081 


Histone-like protein H-NS 
E. coli 
regulation of lysyl-tRNA synthetase ex- 
pression, 7383 


B. thuringiensis 
histidine protein kinase homolog, 4742 
overexpression bypasses early Spo~ mu- 
tations resulting in CryIIIA over- 
production, 4742 
HM-1 killer toxin 
S. cerevisiae 
B-glucan synthesis, inhibition of, 1488 
gene overcoming effects of, 1488 


hns-1 mutant 
E. coli 
Hsp70 gene, new, 610 


H-NS protein 


E. coli 
involvement in flagella biogenesis, 5537 
holE gene 
E. coli 
DNA polymerase III 6 subunit, 815 
hom-thrB cluster 
B. lactofermentum 
transcriptional analysis and regulatory 
signals of, 7362 
Horizontal transfer of intervening sequence 
between species 
Leptospira spp. 
phylogenetic evidence, 5982 
Host cell lysis 
bacteriophage P2, 4974 
new tail gene, 4974 
hoxX gene 
A. eutrophus 
hydrogenase regulation, participation 
in, 4385 
HPB12 nucleoid-associated protein 
B. subtilis 
DNA, strong compaction of, 50 
HPr 
B. subtilis 
loss of protein kinase-catalyzed phos- 
phorylation, 3336 
L. brevis 
glucose:H* symporter regulation, 3484 
metabolite-activated ATP-dependent 
phosphorylation, 3484 
HPr mutation 
S. salivarius 
properties of spontaneous mutant, 524 
hrp and hrmA genes 
P. syringae pv. syringae Pss61 
multicomponent regulatory cascade, 
1025 
putative alternate sigma factor, 1025 
Hsp60 and Hsp70 
B. burgdorferi 
subcellular localization and chaperone 
activities, 6449 
Hsp70 gene, new 
E. coli 
hns-1 mutant, 610 
hsp70 genes 
S. aureus 
two new related heat shock genes, 4779 
hsp70 (dnaK) genes 
R. meliloti 
P. cepacia, 7748 
phylogenetic analyses, 7748 


IncHI plasmids 
conjugal transfer, regulation of, 2242 
Htrl 
H. salinarium 
distinct domains for signaling and re- 
ceptor interaction, 6931 
sensory rhodopsin I transducer, 6931 
HU 
E. coli 
modification of properties after bacte- 
riophage T4 infection, 1578 
HU and RpoS proteins 
E. coli 
involvement in transcription of osmore- 
sponsive proU operon, 5378 
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hupU and hupV genes 
B. japonicum 
possible nickel-sensing complex in- 
volved in hydrogenase expression, 
7102 
hut operon 
B. subtilis 
catabolite repression, 1894 
hut operon expression 
B. subtilis 
mediation and repression, 5466 
HutA 
V. cholerae 
sequence, regulation, and homology to 
proteins of the TonB family, 3269 
hutUH histidine utilization operon 
K. aerogenes 
roles of catabolite activator protein 
sites in activation, 5513 
hutUH operator (hutUo) 
K. aerogenes 
identification by DNA deletion analysis, 
5525 
hvrB gene 
R. capsulatus 
LysR family member, 61 
S-adenosyl-L-homocysteine hydrolase 
activator, 61 
Hxt2p 
S. cerevisiae 
high-affinity glucose transport protein, 
3730 
posttranslational regulation, 3730 
repression and induction by glucose, 
3730 
hya operon 
E. coli 
anaerobic regulation, 5423 
hyb operon 
E. coli 
hydrogenase 2, 4416 
Hybrid aromatic ring dioxygenase 
trichloroethylene degradation, 2121 
Hydrogen peroxide resistance 
E. coli 
A(argF-lacZ)205(U169) deletion, en- 
hancement of, 1297 
Hydrogenase 2 
E. coli 
hyb operon, 4416 
Hydrogenase regulation 
A. eutrophus 
hoxX gene, 4385 
Hydrogenases, F459-reducing and non-F45- 
reducing 
M. thermoautotrophicum Marburg 
structural aspects and immunolocaliza- 
tion, 7677 
Hydroperoxidase I 
E. coli 
induction by acetate and other weak 
acids, 2300 
Hydrophobin, SC3p 
S. commune 
atomic composition of hydrophobic and 
hydrophilic membrane sides, 7085 
Hydrothermal! vent tubeworm 
R. pachyptila 
endosymbiont, autotrophic ATP sulfury- 
lase gene from, 3723 
3-Hydroxy fatty acid composition 
mycobacteria 
systematic study, 2962 
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p-Hydroxybenzoate degradation 
P. putida 
pceaR regulatory gene, 5771 
p-Hydroxybenzoate hydroxylase synthesis 
A. calcoaceticus 
regulation by PobR bound to an opera- 
tor, 4277 
4-Hydroxybenzoate transport 
P. putida 
pcaRKF gene cluster, 6479 
4-Hydroxybenzoate-coenzyme A ligase 
R. palustris 
anaerobic degradation, role in, 634 
Hydroxylamine oxidation 
M. capsulatus Bath 
cytochrome P-460, 5879 
Hydroxylamine oxidoreductase gene 
N. europaea 
characterization, 504 
4-Hydroxyphenylpyruvic acid dioxygenase- 
like protein 
S. avermitilis 
homogentisic acid production, 5312 
ochronotic pigment production, 5312 
7a-Hydroxysteroid dehydrogenase gene, 
NADP-linked 
C. sordellii 
characterization and regulation, 4865 
HypB 
R. leguminosarum 
nickel-binding protein required for hy- 
drogenase synthesis, 6066 
Hyperrecombination 
E. coli chromosome 
nucleoid organization, possible relation 
to, 7524 
Hyperthermophilic bacterium 
A. pyrophilus 
physical map of chromosome, 6776 
Thermotoga sp. strain RQ7 
cryptic miniplasmid, 2759 
Hyphal growth 
S. antibioticus 
aerial mycelial development, 2105 


IF1 translation initiation factor 
E. coli 
necessity for cell viability, 198 
IF3 translation initiation factor 
M. xanthus 
dsg gene product, 1427 
IAS 
S. typhimurium 
glycerol and maltose metabolism, regu- 
lation of, 3518 
phosphoenolpyruvate-dependent glu- 
cose phosphotransferase system, 
3518 
ilvBN 
C. crescentus 
regulation of gene expression, 3765 
ilvIH promoter region 
E. coli 
Lrp binding, 5197 
ilvR gene 
C. crescentus 
LysR-type regulator, 1275 
inaA 
E. coli 
dual regulation by Mar and SoxRS 
stress response systems, 6262 


Inc A/C plasmids 
RAI replicon 
cloning and characterization, 3403 
IncB plasmid 
replication, regulation of 
mechanism of binding of antisense and 
target RNAs, 2677 
IncB plasmids 
repB translation 
RNAI control, 6497 
RNAI 
control of repB translation, 6497 
IncHI plasmids 
conjugal transfer, regulation of 
htdA, 2242 
htdA 
conjugal transfer, regulation of, 2242 
IncN plasmid replicon 
DNA polymerase I-independent replica- 
tion 
two pathways, 7735 
IncPa plasmids 
kilC operon 
structure, expression, and regulation, 


IncW plasmid R388 
recombination at oriT 
TrwC, mediation by, 3210 
RSF1010 and ColE1, requirements for 
mobilization of 
trwB and RP4 traG are interchangeable, 
4455 
Indole-3-acetic acid biosynthesis pathway 
mutation 
P. syringae pv. syringae 
P. vulgaris, growth in, 1374 
syringomycin production, effect on, 
1374 


Initiator protein modification 
pT181 plasmids 
replication-specific, 2450 
Initiator transfer RNAs 
minireview, 547 
Inositide degradation 
S. aurantiaca 
stimulation in, 1390 
InsAB’ 
IS/ transposase 
requirement for efficient transposition, 
5864 
Integration host factor 
E. coli 
DNA sequence elements required for 
binding, 2999 
P. aeruginosa 
algD, 5068 
Integration host factor level 
E. coli 
growth phase variation, 3738 
Integrons 
identical 5’ ends but variable 3’ ends, 
6286 
Intermediary carbon metabolism 
S. putrefaciens 
biochemical study, 3408 
Interplasmidic recombination following irra- 
diation 
D. radiodurans, 7506 
Interspecies recombination 
penicillin resistance, emergence of 
Neisseria species, 333 
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invB and invC 
S. typhimurium 
F,F, ATPase family of proteins, homol- 
ogy of InvC to, 4501 
Ionizing radiation-sensitive mutants 
D. radiodurans, 7439 
iroA gene mutant 
N. meningitidis 
lactoferrin receptor, identification as, 
1764 


Iron and nitrogen stress 
Anabaena sp. strain PCC 7120 
transcriptional and translational analysis 
of ferredoxin and flavodoxin, 7409 
Iron superoxide dismutase 
L. pneumophila 
essential for viability, 3790 
Iron-molybdenum cofactor 
in vitro synthesis 
nucleotide and divalent cation specific- 
ity, 2747 
Iron-regulated, cytoplasmic membrane pro- 
tein 
Synechococcus sp. strain PCC7942 
MapA, 4906 
IS/ transposase 
InsAB’ 
requirement for efficient transposition, 
5864 


IS3 group insertion element 
Lactobacillus spp., 5330 
1S905 
L. lactis 
new multicopy insertion sequence, 3393 
one-ended insertion, 1192 
18/202 
S. pneumoniae 
isolation, characterization, and nucle- 
otide sequence, 4437 
Isocitrate lyase 
E. coli 
importance of four histidine residues, 
927 


Isocitrate lyase gene 
C. glutamicum 
characterization and biochemical analy- 
sis of the enzyme, 3474 
Isoleucine, carrier-mediated excretion of 
C. glutamicum 
quantitative discrimination from uptake 
and diffusion, 6892 
Isomalto-dextranase gene 
A. globiformis T6 
molecular cloning and expression, 7730 
Isopenicillin N-acetyltransferase 
P. chrysogenum 
three loss-of-function mutations, 4941 
Isopropylbenzene-degrading bacteria 
benzothiophene, biotransformation of, 
3992 


katF (rpoS) gene 
S. typhimurium 
spvR and spvABCD virulence plasmid 
genes, 6852 


kdgK 
E. chrysanthemi 
pectin degradation, 2386 
Ketohexokinase (ATP:D-fructose 1-phospho- 
transferase) 
H. vallismortis 
purification and properties, 5505 
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A®-3-Ketosteroid isomerase gene 
P. putida biotype B 
cloning, sequencing, and overexpres- 
sion, 6672 
kilC operon 
IncPa plasmids, promiscuous 
structure, expression, and regulation, 
5022 
Klebsiella aerogenes 
hutUH histidine utilization operon 
roles of catabolite activator protein 
sites in activation, 5513 
hutUH operator (hutUo) 
identification by DNA deletion analysis, 
5525 
Klebsiella pneumoniae CG43 
acetoin catabolic system 
aco operon, 3527 
Klebsiella pneumoniae MSal 
nasFEDCBA operon 
nitrate and nitrite assimilation, 2551 
nasFEDCBA operon expression 
nasR gene product, regulation by, 5077 
nasR gene 
nitrate- and nitrite-responsive positive 
regulator of nasFEDCBA operon 
expression, 5077 
KpsD periplasmic protein 
E. coli K1 
polysialic acid transport, 4025 


Lactacin F operon 
L. johnsonii 
expansion of bacteriocin activity, 2235 
L-Lactate dehydrogenase, flavin-linked 
E. coli 
arc-controlled operons, 1695 
Lactobacillus brevis 
glucose:H* symporter regulation 
metabolite-activated ATP-dependent 
phosphorylation of HPr, 3484 
Lactobacillus casei 
glycopeptide resistance 
peptidoglycan precursors, modification 
of, 2398 
vancomycin resistant 
cytoplasmic peptidoglycan precursors 
terminating in lactate, synthesis of, 
260 
Lactobacillus johnsonii 
lactacin F operon 
expansion of bacteriocin activity, 2235 
Lactobacillus plantarum 
IdhL gene 
overexpression and deletion, 596 
Lactobacillus sanfrancisco 
maltose uptake mechanism, 3007 
glucose excretion mechanism, 3007 
Lactobacillus sp. strain 30a 
ornithine decarboxylase, 7391 
Lactobacillus spp. 
integration vector, construction of, 5330 
IS3 group insertion element, 5330 
Lactococcal temperate phage TP901-1 
site-specific integration, 1069 
Lactococcus lactis 
B-glucoside utilization 
protein, 5681 
BgiR protein 
B-glucoside utilization, 5681 
dihydroorotate dehydrogenases 
two different, 3975 
1S905 


new multicopy insertion sequence, 3393 
multidrug resistant 
proton motive force-driven and ATP- 
dependent drug extrusion systems, 
6957 
nucleotide metabolism 
salvage pathways of exogenous pyrimi- 
dines, 1514 
pepT tripeptidase gene 
cloning, sequencing, and construction of 
a chromosomal deletion mutant, 
2854 
Tn5276 conjugative transposon 
genes involved in excision, 2165 


upp 
uracil phosphoribosyltransferase, 6457 
uracil phosphoribosyltransferase 
upp, 6457 
Lactococcus lactis subsp. lactis 
cat-86 gene expression 
lactococcal promoters, control by, 6754 
maltose- and glucose-utilizing cells 
phosphoglucomutases, regulation of, 
5304 
phosphoglucomutases, two 
maltose- and glucose-utilizing cells, reg- 
ulation in, 5304 
Lactoferrin receptor 
N. meningitidis 
iroA gene product, 1764 
lacZ fusions 
B. subtilis 
partial purine starvation, induction dur- 
ing, 276 
lacZ mRNA stability 
E. coli 
need for efficient Shine-Dalgarno se- 
quence, 1681 
lacZ, operon and gene fusions to 
E. coli-mycobacterial shuttle vectors 
pJEM series, 6749 
Ladybird beetle 
male killing 
rickettsia! relative, 388 
LamB 
bacteriophage lambda 
adsorption, role for residue 151 in, 3204 
steric effect of amino acid substitutions, 
3204 
LamB assembly 
E. coli K-12 
deep rough lipopolysaccharide mutants, 
2259 


LamB protein 
E. coli K-12 
bacteriophage lambda adsorption, 941 
lamB signal sequence mutation suppressor 
E. coli 
prlZ1, 5704 
r 
orf gene 
trans-acting factor that suppresses E. 
coli recO, recR, and recF mutations, 
6730 
\-P22 hybrid phage 
10Sa RNA 
role in growth, 2082 
Lantibiotic mutacin, novel 
S. mutans 
isolation and biochemical characteriza- 
tion, 4316 
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Late genes 24 and 25 
bacteriophage BF23 
tail proteins, 7280 
LCR plasmid 
Y. pestis 
IcrB region, 569 
ysc locus, 569 
IcrB (yscN/U) gene cluster 
Y. pseudotuberculosis 
spa gene cluster of S. flexneri and S. 
typhimurium, homology to, 2619 
Yop secretion, 2619 
IcrB region 
Y. pestis LCR plasmid 
ysc locus, 569 
ldhL gene 
L. plantarum 
overexpression and deletion, 596 
Legionella pneumophila 
iron superoxide dismutase 
essential for viability, 3790 
lemA sensor 
P. syringae 
gacA gene encodes cognate response 
regulator, 7468 
Leptospira spp. 
horizontal transfer of intervening se- 
quence between species 
phylogenetic evidence, 5982 
leu-500 promoter 
S. typhimurium 
activation by adjacent transcription, 


Leuconostoc mesenteroides 
glycopeptide resistance 
peptidoglycan precursors, modification 
of, 2398 
vancomycin resistant 
cytoplasmic peptidoglycan precursors 
terminating in lactate, synthesis of, 
260 
Leuconostoc oenos 
citrate metabolism 
uniport of anionic citrate and proton 
consumption, generation of proton 
motive force by, 4899 
Levanase gene 
B. polymyxa CF43 
cloning, sequencing, and disruption, 


L-form growth, penicillin-induced 
S. aureus 
serum, inhibition by, 2751 
Light organ symbiosis 
V. fischeri 
competition between strains, 1985 
Light-responding trans-activator 
R. capsulatus 
differential control of reaction center 
and light-harvesting-I gene expres- 
sion, 6936 
Linoleic acid 
E. coli 
presence cannot be confirmed, 3069 
lipA gene 
S. marcescens 
extracellular lipase with no N-terminal 
signal peptide, 1949 
Lipid A, structurally novel 
R. leguminosarum 
biosynthesis, 4646 
six metabolic steps from UDP-GlcNAc 
to 3-deoxy-D-manno-2-octulosonic 
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acid,-lipid IV,, 4646 
Lipooligosaccharide biosynthesis 
N. gonorrhoeae 
phosphoglucomutase, role of, 2930 
Lipooligosaccharide biosynthetic gene 
N. gonorrhoeae 
Isi-1 not transcriptionally linked to /si-3, 
3428 
Lipopolysaccharide 
P. aeruginosa 
monoclonal antibodies that distinguish 
inner core, outer core, and lipid A 
regions, 7129 
R. tropici CLIAT899 
29-hydroxytriacontanoic acid, 2454 
lipid moiety, 2454 
Lipopolysaccharide biosynthesis 
E. coli 
firA, 1639 
second acyltransferase, 1639 
N. gonorrhoeae 
rhamnose biosynthetic genes, 6915 
Lipopolysaccharide epitope expression 
R. leguminosarum bacteroids 
in situ labelling of pea root nodule sec- 
tions, 2021 
Lipopolysaccharide phosphorylation 
P. syringae 
temperature adaptation, possible role 
in, 4243 
Lipopolysaccharide production 
A. caulinodans ORS571 locus, 92 
Lipopolysaccharide synthesis 
S. typhimurium 
rfaD and rfaF genes, 2379 
Lipoprotein antigen, membrane associated 
H. pylori 
molecular characterization, 5938 
Lipoprotein with unusual amino acid repeat 
sequences 
E. coli 
gene at 59 minutes on chromosome, 
1630 
Lipoproteins 
T. pallidum and B. burgdorferi 
fatty acids, 2151 
Listeria monocytogenes 
cadmium resistance genes, plasmid-borne 
S. aureus cadA and cadC, similarity to, 
3040 
Tn5422, presence on, 3049 
cryotolerance, enhanced 
glycine betaine, 426 
osmotolerance, enhanced 
glycine betaine, 426 
L-(+)-Lactate dehydrogenase 
S. mutans 
lethal deficiency, 1542 
Lon 
E. coli 
Alp, suppression by, 2061 
lon gene 
B. subtilis 
cloning, nucleotide sequence, and ex- 
pression, 6518 
Lon protease 
B. subtilis 
prevention of inappropriate transcrip- 
tion of genes under control of o%, 
6528 
LonA and RcesA 
E. coli 
structural conservation, 5126 


Long-term stationary-phase cultures 
S. cerevisiae 
protein synthesis, 5802 
Irp gene 
E. coli 
regulation, 1831 
Isi-1 lipooligosaccharide biosynthetic gene 
N. gonorrhoeae 
lsi-3, no transcriptional linkage to, 3428 
Luciferase 
V. harveyi 
E. coli, expression in, 2293 
intracellular generation of superoxide 
as a by-product, 2293 
Luminescence 
V. fischeri 
N-acyl-L-homoserine lactone autoinduc- 
ers, multiple, 7558 
lux operon 
P. phosphoreum 
riboflavin synthesis genes, linkage with, 
2100 
LuxR-LuxI family 
cell density-responsive transcriptional reg- 
ulators, 269 
minireview, 269 
LuxR-LuxI type regulatory system 
Agrobacterium Ti plasmids 
activation of conjugal transfer in the 
presence of a plant tumor metabo- 
lite, 2796 
Lyme disease spirochetes 
ospD gene 
distribution and molecular heterogene- 
ity, 4572 
lateral gene exchange, evidence for, 
4572 
lys transcript 
bacteriophage Mu 
terminator, 1111 
Lysozyme 
bacteriophage T4 
minireview, 6783 
structure and function, 6783 
LysP and CadC 
E. coli 
mediation of cad operon acid induction 
lysine requirement, 3278 
LysR-type regulator 
C. crescentus 
ilvR gene, 1275 
LysR-type transcriptional activator 
Pseudomonas sp. strain P51 
TcbR, 1850 
Lysyl-tRNA synthetase expression 
E. coli 
histone-like protein H-NS, regulation 
by, 7383 
Lysyl-tRNA synthetase gene 
T. thermophilus, 2699 


Macrolide biosynthesis 
S. ambofaciens and S. fradiae 
valine is a source of precursors, 6107 
Macrorestriction mapping, comparative 
mobile chromosomal landmarks, 7121 
Maltose uptake mechanism 
L. sanfrancisco, 3007 
Maltose:phosphotransferase activity, phos- 
phoenolpyruvate dependent 
F. mortiferum ATCC 25557 
specificity, inducibility, and product 
analysis, 3250 
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Maltose-binding protein, unprocessed 
E. coli 
export, 3397 
Mannitol biosynthesis and degradation 
C. neoformans 
regulation, 651 
Mannitol repressor MHR 
E. coli, 840 
Mannityl opine catabolism 
Agrobacterium spp. 
Ti plasmid-encoded catabolic manno- 
pine cyclase, 3576 
Mannuronan C-5-epimerase gene 
A. vinelandii 
cloning and expression, 2846 
MapA 
Synechococcus sp. strain PCC7942 
iron-regulated, cytoplasmic membrane 
protein, 4906 
mar locus 
E. coli 
genetic requirements for inducible mul- 
tiple-antibiotic resistance, 7754 
Marine bivalves 
methanotrophic and chemoautotrophic 
endosymbioses, 1932 
marRAB operon 
E. coli 
repressor mutations, 143 
mau gene cluster 
M. extorquens AM1 
genetic organization, 4052 
mau genes 
M. methylotrophus W3A1-NS 
methylamine utilization, 4073 
mcr locus 
S. lavendulae 
mitomycin C resistance, 4448 
mecA gene 
S. aureus, methicillin-resistant strain of 
site-directed mutagenesis, 443 
Membrane architecture 
B. burgdorferi 
freeze-fracture electron microscopy, 21 
Membrane F,F)-ATPase 
B. firmus OF4 
abundance as a function of growth pH, 
5167 
Membrane insertion defects 
filamentous phage Gd 
prlA suppressors, correction by, 4296 
Membrane phospholipid composition 
S. cerevisiae 
CDP-ethanolamine and CDP-choline 
pathway enzymes, functional re- 
dundancy of, 6861 
Membrane protein topology 
gene fusion analysis 
comparison of alkaline phosphatase and 
B-lactamase fusions, 6410 
Membrane-associated nucleotide sugars, 
synthesis of 
E. hirae 
involvement of folic acid and methio- 
nine, 6131 
menD mutants 
B. subtilis 
o-succinylbenzoic acid biosynthesis, 
2648 
Meningococcal CMP-NeuNAc synthetase 
N. meningitidis group B 
purification, 4583 
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METIO gene 
S. cerevisiae and S. carlsbergensis 
potential binding sites for FAD and 
NADPH, 6050 
sulfite reductase a subunit, 6050 
Metabolism, regulation of 
C. acetobutylicum 
mixed-substrate steady-state continuous 
cultures, 6433 
role of NADH/NAD ratio and ATP 
pool, 6433 
Metalloprotease, novel 
S. hyicus subsp. hyicus 
extracellular lipase processing, 3218 
Methanobacterium thermoautotrophicum AH 
N°-methyltetrahydromethanopterin:coen- 
zyme M methyltransferase gene, 6384 
two methyl coenzyme M reductase 
isozyme genes, 6384 
Methanobacterium thermoautotrophicum AH 
and Marburg 
halotolerance, 3177 
Methanobacterium thermoautotrophicum 
Marburg 
hydrogenases, F459-reducing and non-F45,- 
reducing 
structural aspects and immunolocaliza- 
tion, 7677 
tryptophan biosynthesis, regulation of, 
4590 
Methanococcus aeolicus 
acetohydroxy acid synthase, oxygen sensi- 
tive, 1207 
Methanococcus maripaludis 
glycogen metabolism pathway, 325 
Methanococcus vannielii 
MvaL1 ribosomal operon 
autogenous translational regulation, 409 
Methanococcus voltae 
DNA polymerase gene, 6402 
S-layer structural gene, 1790 
Methanolobus taylorii GS-16 
homeostasis of cytosolic pH, 7274 
potassium extrusion, 7274 
Methanosarcina barkeri 
corrinoid protein, 480 kilodalton 
differential methylation and synthesis 
on different substrates, 253 
Methanosarcina barkeri 227 
nifD-homologous gene 
nifD1 from C. pasteurianum, resem- 
blance to, 6590 
Methanosarcina mazei G61 
ATP synthesis 
Apy,*-translocating F,;Fy-ATP synthase, 
2543 


Methanosarcina thermophila 
acetate grown 
CO:heterodisulfide oxidoreductase sys- 
tem, 6974 
ferredoxin 
iron-sulfur clusters, 2684 
Methanospirillum hungatei 
flagella and flagellins 
physical characterization, 7491 
Methanotrophic bacterial endosymbioses 
marine bivalves, 1932 
Methicillin resistance level 
S. aureus 
gene affecting, 4993 
Methionyl-tRNAM* formyltransferase 
T. thermophilus, 7387 


4-Methyl-5-nitrocatechol 
Pseudomonas sp. strain DNT 
biodegradation, 3433 
Methyl coenzyme M reductase isozyme 
genes, two 
M. thermoautotrophicum AH, 6384 
Methylamine utilization 
M. methylotrophus W3A1-NS 
mau genes, 4073 
Methylobacterium extorquens AM1 
glyA gene 
serine cycle, 6759 
serine hydroxymethyltransferase, 6759 
mau gene cluster 
genetic organization, 4052 
pqqDGC genes 
pyrroloquinoline quinone, mutants un- 
able to synthesize, 1746 
pyrroloquinoline quinone 
mutants unable to synthesize, 1746 
serine cycle 
C, assimilation, three new genes in- 
volved in, 7398 
mtkA and mtkB, 7398 
orf4, 7398 
serine cycle, genetics of 
glyA gene, 6759 
sgaA, mtdA, and hprA, 1957 
Methylococcus capsulatus Bath 
hydroxylamine oxidation 
cytochrome P-460, 5879 
Methylophilus methylotrophus W3A1-NS 
mau genes 
methylamine utilization, 4073 
methylamine utilization 
mau genes, 4073 
Methylophilus sp. strain DM11 
dichloromethane dehalogenase/glutathi- 
one S-transferase gene 
isolation and characterization, 3466 
Methyltetrahydrofolate:corrinoid/iron-sulfur 
protein methyltransferase 
C. thermoaceticum 
acetyl coenzyme A pathway, 6127 
N°-Methyltetrahydromethanopterin:coen- 
zyme M methyltransferase gene 
M. thermoautotrophicum AH, 6384 
MHR mannitol repressor 
E. coli, 840 
micF antisense RNA 
E. coli 
OmpF, osmoregulation of, 5005 
min locus 
E. coli 
lack of involvement in coupling with 
nucleoid separation, 6143 
topological specificity of cell division, 
6143 


Mini-yé transposon 
inversions and deletions, 1332 
Minireview 
bacteriophage T4 lysozyme structure and 
function, 6783 
biofilms, the customized microniche, 2137 
carotenoid pigment biosynthesis 
from microbes to plants, 4795 
cystic fibrosis 
P. aeruginosa, 2773 
E. coli chromosome replication, initiation of 
D-loops and R-loops, 1807 
evolution, 1 
heme-copper respiratory oxidases super- 
family, 5587 
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initiator transfer RNAs, 547 

LuxR-LuxI family of cell density-respon- 
sive transcriptional regulators, 269 

nascent peptide regulation of translation, 
6415 


Mini-Tn10 
B. subtilis 
easy cloning from chromosome, 1761 
mioC promoter 
E. coli 
cell cycle-dependent transcription, 1609 
Mitochondrial DNA, yeast 
NADH dehydrogenase subunit genes, 5622 
Mitomycin C resistance 
S. lavendulae 
mcr locus, 4448 
Mo-independent nitrogenase 3 
A. vinelandii 
diazotrophic growth on solid medium 
containing molybdenum, 5583 
mom promoter 
phage Mu 
C protein, transcriptional activation by, 


Moraxella bovis 
pilin genes 
seven serologically defined prototype 
strains, 4875 
Moraxella (Branhamella) catarrhalis 
outer membrane protein E 
molecular cloning and characterization, 
6636 
Moraxella lacunata 
Piv 
essential protein in site-specific DNA 
inversion, 4160 
homology with transposases of an un- 
usual family of insertion elements, 
4160 
MotX 
sodium-type flagellar motor 
channel component, 5988 
MotY 
V. parahaemolyticus 
sodium-type flagellar motor, component 
of, 4219 
MR-:EcoT221 
pEC22, 5059 
MR’P fimbrial operon 
P. mirabilis 
genetic organization, nucleotide se- 
quence, and conditions for expres- 
sion, 3412 
mtkA and mtkB 
M. extorquens AM1 
serine cycle, 7398 
Mu 
mom promoter 
C protein, transcriptional activation by, 
2885 


Mucoidy 
P. aeruginosa 
cystic fibrosis, 2773 
minireview, 2773 
Muconate cycloisomerases 
2-chloro-cis,cis-muconate conversion 
inability to cause dehalogenation, 4366 
Mucor pusillus 
asparagine-linked glycosylation 
mutant defective in, 2635 
Multidrug-resistant L. lactis 
proton motive force-driven and ATP-de- 
pendent drug extrusion systems, 6957 
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Multiple chromosomes 
R. sphaeroides 2.4.17 
structure and function of chromosome 
II, 7694 
mutS gene 
E. coli 
dominant negative mutator mutations, 
5393 
mutT mutator allele 
E. coli 
anaerobic environment, activity in, 7727 
MvaL1 ribosomal operon 
M. vannielii 
autogenous translational regulation, 409 
Mycobacteria 
3-hydroxy fatty acid composition 
systematic study, 2962 
meso-diaminopimelate biosynthetic path- 
way, 4424 
Mycobacterial plasmid 
pMSC262 
replication region, 419 
Mycobacterium avium 
ser2 gene cluster 
loci and functions, 4803 
Mycobacterium leprae 
biotin carboxyl carrier protein 
lipid synthesis, 2525 
Mycobacterium smegmatis 
insertional mutant libraries, construction 
of, 535 
rpsL and rpsG genes 
mutations causing resistance to strepto- 
mycin, 6153 
Mycobacterium strain 
2,4,6-trinitrotoluene metabolism 
hydride-Meisenheimer complex as a 
metabolite, 932 
Mycobacterium tuberculosis 
biotin carboxyl carrier protein 
lipid synthesis, 2525 
ribonucleotide reductase 
cloning, expression, and purification of 
the large subunit, 6738 
Mycoplasma gallisepticum 
physical map, 4157 
transformation 
Tn916, Tn4001, and integrative plasmid 
vectors, 4459 
Mycoplasma genitalium 
origin of replication, putative 
unusual gene containing dnaJ N-termi- 
nal box, 5814 
Mycoplasma hominis 
gyrB region 
unique gene organization, 5835 
Mycoplasma hyorhinis 
amplifiable DNA region, 5929 
VipC variant lipoprotein 
processing and surface presentation, 
2463 
Mycoplasma pirum 
P1-like adhesin gene 
molecular characterization, 781 
Mycoplasma pneumoniae 
cytadherence-accessory proteins 
phosphorylation, 7499 
ORF6 gene 
sequence divergence, 5202 
Mycoplasma sp. strain F38 
16S rRNA genes 
identification system based on PCR, 
2577 


Mycoplasmalike organisms (phytoplasmas) 
phylogeny and classification, 5244 
myo-inositol hexakisphosphate 
P. aeruginosa 
siderophore activity, 3455 
Myristic acid, partial degradation of 
V. harveyi 
acyl-acyl carrier protein 
intermediates, 77 
lipid A, 77 
Myxococcus species, two 
territorial interactions, 1201 
Myxococcus xanthus 
asgB 
DNA-binding protein essential for 
growth and development, 2013 
C-signaling mutants 
socA locus, restoration of development 
by, 2200 
dsg gene product 
functions of IF3 in vivo, 1434 
protein similar to translation initiation 
factor IF3, 1427 
Dsp mutant 
isolated fibrils rescue cohesion and de- 
velopment, 7190 
extracellular matrix fibrils 
biochemical and structural analyses, 
6295 
integral proteins, 6304 
mutants defective in sensing negative 
stimuli, 696 
negative chemotaxis, sensory adaptation 
during, 1517 
phase variation-specific mutant 
phase-locked mutant, strategy for isolat- 
ing, 5341 
socA locus 
C-signaling mutants, restoration of de- 
velopment to, 2200 


Na*-ATPase, F- or V-type 
C. fervidus, 5160 
Na*/H* antiport systems 
Bacillus sp. strain C-125 
two different, 6464 
NAD kinases 
S. typhimurium 
evidence for two, 4260 
NADH dehydrogenase subunit genes 
yeast mitochondrial DNA, 5622 
NADH: ubiquinone oxidoreductase 
E. coli 
mutations affect growth on mixed 
amino acids, 2143 
NAD(P)H-flavin oxidoreductase, major 
V. fischeri ATCC 7744 
gene, identification of, 3536 
NAD(P)H-Flavin oxidoreductases 
E. coli Fre, similar to 
P. luminescens, V. fischeri, V. harveyi, 
and V. orientalis, 3544 
NADP*-isocitrate dehydrogenase 
Anabaena sp. strain PCC 7120 
cloning, sequencing, and disruption of 
icd gene, 2718 
purification and characterization of en- 
zyme, 2718 
NADPH-flavin oxidoreductase 
V. harveyi 
gene and enzyme, 3552 
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Nalidixic acid resistance 
E. coli 
fluctuation analysis of mutations, 2781 
NaMN:5,6-dimethylbenzimidazole phospho- 
ribosyltransferase 
S. typhimurium 
cobT gene, 3568 
ylbenzimidazole synthesis, 3568 
Naphthalene catabolic pathways 
Pseudomonas plasmid NAH7 
2-hydroxychromene-2-carboxylate and 
trans-o-hydroxybenzylidenepyruvate 
hydratase-aldolase genes, 7757 
Naphthalene metabolism 
P. putida NCIB 9816 
cloned gene cluster, 2158 
NarQ, NarX, and NarL proteins 
E. coli 
nitrate-dependent two-component regu- 
latory system, 4985 
Nascent peptide regulation of translation 
minireview, 6415 
nasFEDCBA operon 
K. pneumoniae MSal 
nasR gene product, regulation by, 5077 
nitrate and nitrite assimilation, 2551 
nasR gene 
K. pneumoniae MSal 
nasFEDCBA operon expression, regula- 
tion of, 5077 
Natronococcus sp. strain Ah-36 
amylase gene 
cloning, expression, and nucleotide se- 
quence, 5131 
haloalkaliphilic archaeon 
amylase gene, 5131 
Natural transformation 
DNA released by cell death 
inducible cell lysis system for study, 
7352 
ncc locus 
A. xylosoxidans 31A 
combined nickel-cobalt-cadmium resis- 
tance, 7045 
ndv mutants 
R. meliloti 
glycerophosphorylated cyclic B-(1,2)- 
glucans, synthesis of, 1047 
Neisseria gonorrhoeae 
lipooligosaccharide biosynthesis 
phosphoglucomutase, role of, 2930 
lipopolysaccharide biosynthesis 
rhamnose biosynthetic genes, cryptic, 
6915 
Isi-1 lipooligosaccharide biosynthetic gene 
Isi-3, no transcriptional linkage to, 3428 
phosphoglucomutase 
lipooligosaccharide biosynthesis, role in, 
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pyocin resistance 
genetic basis, 6869 
rhamnose biosynthetic genes, cryptic 
lipopolysaccharide biosynthesis, rela- 
tionship to, 6915 
transferrin-binding protein 2 
transferrin utilization, 3162 
Neisseria gonorrhoeae FA1090 
physical map of chromosome 
locations of genetic markers, 2055 
Neisseria gonorrhoeae MS11 
type IV prepilin peptidase gene 
related gene in other piliated and non- 
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piliated Neisseria strains, 1323 
Neisseria meningitidis 
iroA gene product 
lactoferrin receptor, identification as, 
1764 
penA genes 
interspecies recombination with com- 
mensal Neisseria species, 333 
penicillin resistance, emergence of 
interspecies recombination, 333 
Tbp2 
domain involved in binding to human 
transferrin, 6207 
type b polysaccharides 
phospholipid end groups, 691 
Neisseria meningitidis group B 
meningococcal CMP-NeuNAc synthetase 
purification, 4583 
sialic acid synthesis genes 
molecular cloning and analysis, 4583 
Neisseria meningitidis serogroup B 
(a2-—8)-linked polysialic acid capsule 
N-acetyl-D-mannosamine biosynthesis, 
1530 
N-acetyl-D-mannosamine biosynthesis 
(a2-8)-linked polysialic acid capsule, 
1530 


a-Neoagarooligosaccharide hydrolase 
Vibrio sp. strain JTO107 
purification and characterization, 
6812 
Neurospora crassa 
3-carboxy-cis,cis-muconate lactonizing en- 
zyme 
alternate cycloisomerase motif, 1718 
ngrAB operon 
B. subtilis 
ginB-encoded P,, protein, E. coli, 108 
NH,-dependent NAD synthetase 
E. coli 
efg gene, 3400 
R. capsulatus 
adgA gene, 3400 
nif and rbc expression 
Synechococcus sp. strain RF-1 
reciprocal light-dark transcriptional 
control, 6281 
NifA and NifL 
A. vinelandii 
purification and in vitro activities, 3460 
nifD-homologous gene 
M. barkeri 227 
nifD1 from C. pasteurianum, resem- 
blance to, 6590 
[NiFe] hydrogenase 
A. vinelandii 
nickel-dependent processing, 291 
Nikkomycin Z 
S. cerevisiae chitin synthase isozyme Chs3 
inhibition, 5857 
Nitrate assimilation system regulation 
Synechocystis sp. strain PCC 6803 
ginA mutant, impairment in, 7516 
Nitrate and nitrite assimilation 
K. pneumoniae MSa1 
nasFEDCBA operon, 2551 
Nitrate-dependent two-component regula- 
tory system 
E. coli 
NarQ, NarX, and NarL proteins, phos- 
phorylation and dephosphorylation 
of, 4985 


Nitrogen fixation, host specific 
B. japonicum 
novel gene, 6717 
Nitrogen fixation, symbiotic 
R. leguminosarum 
thioredoxin-like gene product, neces- 
sary, 4117 
Nitrogenase activity 
Synechococcus sp. strain RF-1 
light-dependent posttranslational con- 
trol, 6281 
Nitrosomonas europaea 
hao gene cluster organization 
two tetraheme c cytochrome genes, 
3148 
hydroxylamine oxidoreductase gene 
characterization, 504 
tetraheme c cytochrome genes, two 
hao gene cluster, 3148 
nod gene-inducing flavonoids 
rhizobia 
induction via C-ring fission mechanisms, 
5409 


NodF nodulation protein 
R. leguminosarum bv. viciae 
serine residue 45 is essential for biolog- 
ical function, 7740 
NodP and NodQ 
R. meliloti 
multifunctional sulfate-activating com- 
plex requiring GTP for activity, 
7055 


Nodule formation 
A. caulinodans ORSS571 locus, 92 
nodZ 
B. japonicum 
fucosylation of the lipooligosaccharide 
nodulation signal, 620 
unique host-specific nodulation gene, 
620 
NolR repressor 
R. meliloti 
insertional point mutation, inactivation 
by, 518 
Nonmethylated GATC sites 
E. coli 
differential methylation in response to 
environmental stimuli, 3438 
nrd operon 
E. coli 
cell cycle regulation, 2415 
regulation, role of DNA supercoiling in, 
4617 


nrd promoter region 
E. coli 
Fis and DnaA binding, 378 
ntcA gene 
Anabaena sp. strain PCC 7120 
growth on nitrate, requirement for, 
44 


heterocyst development, requirement 
for, 4473 
ntrBC mutants 
A. brasilense 
posttranslational regulation of nitroge- 
nase activity, 5780 
NtrC 
R. capsulatus 
new type, 6175 
regulation of glnB at tandem rpoN-inde- 
pendent promoters, 5171 
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NtrC/NifA family of transcriptional activa- 
tors 
B. subtilis RocR, 1234 
Nucleoid organization 
E. coli 
chromosome hyperrecombination, pos- 
sible relation to, 7524 
Nucleoid partitioning 
E. coli 
division plane, 6030 
Nucleotide metabolism 
L. lactis 
salvage pathways of exogenous pyrimi- 
dines, 1514 
NusA 
E. coli 
RNA polymerase, change in conforma- 
tion of, 1787 
nusA genes, hybrid 
E. coli and S. typhimurium 
\ N transcription antitermination pro- 
tein, short motif required for ac- 
tion of, 1394 
Nutrient starvation, responses to 
P. putida KT2442 
cell shape, 7 
general cross-protection, 7 
macromolecular content, 7 
Nylon oligomer degradation 
Flavobacterium sp. strain K172 
pOAD2 IS6/00, 1197 


O7-specific lipopolysaccharide biosynthesis 
E. coli 
rfe gene, role of, 7079 
O8 antigen synthesis 
E. coli 
rfe gene, role of, 2877 
O antigen 
E. coli K-12 
rfb gene cluster, 4144 
O-antigen subunit processing 
S. enterica 
galactosyl-1-phosphate transferase, 4348 
rfbP gene, 4348 
Obg essential GTP-binding protein 
B. subtilis 
biochemical characterization, 7161 
effects of conditional lethal mutation, 
7155 
Octopine and nopaline oxidases 
A. tumefaciens 
Ti plasmids, 4511 
Ogr protein 
bacteriophage P2 
block of transcriptional activation, 7430 
OmpF 
E. coli 
micF antisense RNA, osmoregulation 
by, 5005 
OmpF assembly 
E. coli K-12 
deep rough lipopolysaccharide mutants, 
2259 


ompF gene 
E. coli 
distant upstream site involved in nega- 
tive regulation, 1309 
OmpT protease 
E. coli 
penicillin-binding proteins 7 and 1b, 
artifactual processing of, 256 
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Oncogenicity 
A. tumefaciens 
pSa osa gene, inhibition by, 5697 
ORF3p 
C. thermocellum 
receptor for docking segments borne by 
catalytic components of cellulo- 
some, 2828 


orf4 
M. extorquens AM1 
serine cycle, 7398 
ORF6 gene 
M. pneumoniae 
sequence divergence, 5202 
orf gene 


trans-acting factor that suppresses E. 
coli recO, recR, and recF mutations, 
6730 
orfY upstream of pyrE 
E. coli 
dinD gene, equivalence to, 3383 
Ornithine decarboxylase 
Lactobacillus sp. strain 30a, 7391 
L-Ornithine N°-oxygenase 
P. aeruginosa 
pvdA gene, 1128 
pyoverdin biosynthetic enzyme, 1128 
Osmoadaptation 
R. meliloti 
ectoine-induced salt tolerance, 5210 
Osmoprotection 
Z. mobilis 
glucose-fructose oxidoreductase, 7688 
Osmoregulation 
B. subtilis 
glycine betaine synthesis from exog- 
enously provided choline, 5364 
Osmotic stress adaptation 
P. mendocina SKB70 
glucosylglycerol, prominent role for, 
6877 
Osmotically signaled transcription activation 
E. coli 
proU promoter element, contribution 
of, 3638 
Osmotolerance 
Anabaena sp. strain L-31 
osmotic stress-induced proteins, 5868 
Osmotolerance, enhanced 
L. monocytogenes 
glycine betaine, 426 
osmY 
E. coli 
rpoS-dependent gene, 100 
ospD gene 
Lyme disease spirochetes 
distribution and molecular heterogene- 
ity, 4572 
lateral gene exchange, evidence for, 
4572 


Outer membrane lipopolysaccharide 
P. syringae pv. coriandricola W-43 
side chain, structural studies of, 6550 
Outer membrane phospholipase A 
enterobacteria 
pldA genes, 861 
Outer membrane protein 
bdellovibrios 
translocation into prey cytoplasmic 
membranes, 948 


Outer membrane protein E 
M. catarrhalis (B. catarrhalis) 
molecular cloning and characterization, 


Outer membrane protein (OmpA) 
B. subtilis 
inefficient secretion directed by E. coli 
signal peptides, 3013 
Outer membrane-associated protease, new 
E. coli K-12, 359 
Oxalobacter formigenes 
oxc gene 
oxalyl-coenzyme A decarboxylase, 2468 
Oxalyl-coenzyme A decarboxylase 
O. formigenes 
oxc gene, 2468 
oxe gene 
O. formigenes 
oxalyl-coenzyme A decarboxylase, 2468 


P1-like adhesin gene 
M. pirum 
molecular characterization, 781 
Plvir phage 
molecular cloning of bacterial DNA in 
vivo, 1188 
P22 phage 
S. typhimurium 
suppressors of temperature-sensitive 
folding mutations, 137 
tailspike protein, 137 
P transcript 
bacteriophage Mu 
terminator, 1111 
pacL gene 
Synechococcus sp. strain PCC 7942 
Ca?*-transporting ATPase, 4430 
pAD1 
E. faecalis 
cytolytic toxin system, 7335 
pag gene 
B. anthracis 
transcription activation by CO, and a 
trans-acting element, 586 
pah chromosomal gene cluster 
P. putida OUS82 
upper pathway for phenanthrene and 
naphthalene utilization, 2439 
pahA 
P. putida OUS82 
polycyclic aromatic hydrocarbon dioxy- 
genase gene, 2444 
pahB 
P. putida OUS82 
polycyclic aromatic hydrocarbon dihy- 
drodiol dehydrogenase gene, 2444 
pap-3-encoded pili 
E. coli 
residues involved in binding, 2312 
par system 
bacteriophage P1 
partitioning of nonreplicating DNA, 
82 


Paracoccus denitrificans 
c-type cytochrome contents 
mutant partially deficient in 5-aminole- 
vulinate synthase activity, 5919 
mutant partially deficient in 5-aminolevu- 
linate synthase activity 
c-type cytochrome contents, 5919 
Paracoccus denitrificans GB17 
soxB gene 
sulfur oxidation, 6188 
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sulfur oxidation 
soxB gene, 6188 
Paracrystalline surface layer 
C. crescentus 
mutants defective in surface attach- 
ment, 6312 
pBL1 
B. lactofermentum 
region involved in replication via rolling 
circle model, 3154 
pbpD gene 
B. subtilis 
penicillin-binding protein 4, 7197 
pBR322-based plasmids 
broad-host-range vectors, conversion into 
Tn3 transposition mechanism, 6566 
PBSX defective prophage 
B. subtilis 
Xre repressor protein, 5831 
PBSX induction, regulation of 
B. subtilis, 5820 
pca-pob supraoperonic cluster 
A. calcoaceticus 
quiA structural gene for quinate-shiki- 
mate dehydrogenase, 7659 
pcaR regulatory gene 
P. putida, 0 
pcaRKF gene cluster 
P. putida 
involvement in chemotaxis, biodegrada- 
tion, and transport of 4-hydroxy- 
benzoate, 6479 
pcbAB, pcbC, and cefEF genes 
A. chrysogenum 
increase in mRNAs by exogenous me- 
thionine, 985 
pCF10 
E. faecalis 
peptide inhibitor iCF10, 7405 
prgQ gene, 7405 
pep gene 
P. fluorescens 
pyrrolidone carbonyl peptidase (Pcp), 
2569 
pdu/cob regulon 
S. typhimurium 
control region, 5474 
pE194 plasmid 
replication, regulation of 
cop-repF operon transcription control 
by Cop, 5044 
repF translation control by counter- 
transcript RNA, 5044 
Pea plants (Pisum sativum L.) 
R. leguminosarum bv. viciae hydrogenase 
activity, 5297 
pEC22 
MR-EcoT221, 5059 
Tn5396, 5059 
Pectin degradation 
E. chrysanthemi 
kdgK, 2386 
Pediococcus pentosaceus 
glutamate racemase 
E. coli Dga (Mur I) protein, sharing of 
activity and structural domains 
with, 528 
glycopeptide resistance 
peptidoglycan precursors, modification 
of, 2398 
Pelobacter carbinolicus 
acetoin dehydrogenase enzyme system 
aco genes, 469 
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aco genes 
acetoin dehydrogenase enzyme system, 
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penA genes 
N. menineitidi 
interspecies recombination with com- 
mensal Neisseria species, 333 
penDE genes 
P. chrysogenum 
three loss-of-function mutations, 4941 
Penicillin biosynthesis 
P. chrysogenum 
thioredoxin system, 973 
Penicillin-binding protein 2a, modified 
S. aureus, methicillin resistant 
immobilized metal affinity chromatogra- 
phy, 1539 
Penicillin-binding protein 2b 
S. pneumoniae 
piperacillin-resistant laboratory mu- 
tants, 5594 
Penicillin-binding protein 4 
B. subtilis 
pbpD gene, 7197 
Penicillin-binding proteins 7 and 1b 
E. coli 
OmpT protease, artifactual processing 
by, 256 
Penicillium chrysogenum 
isopenicillin N-acetyltransferase gene 
three loss-of-function mutations, 4941 
penDE genes 
three loss-of-function mutations, 4941 
penicillin biosynthesis 
thioredoxin system, 973 
thioredoxin system 


penicillin biosynthesis, possible role in, 
973 


Penicillium cyclopium 
H*-ATPase 
glucose-activated electron transfer sys- 
tem in plasma membrane, stimula- 
tion by, 5429 
pEP2 
broad-host-range plasmid 
molecular analysis and characterization, 
5718 
pepE «a-aspartyl dipeptidase gene 
E. coli 
physical map, 1552 
pepE gene 
S. typhimurium 
a-aspartyl dipeptidase, 166 
cyclic AMP receptor protein, regulation 
by, 166 
pepT tripeptidase gene 
L. lactis 
cloning, sequencing, and construction of 
a chromosomal deletion mutant, 
2854 
Peptide antibiotic 
E. faecalis 
AS-48, 6334 
Peptide deformylase 
T. thermophilus, 7387 
Peptide methionine sulfoxide reductase gene 
E. coli 
physical map, 1548 
Peptidoglycan 
E. coli 
replacement of diaminopimelic acid by 
cystathionine or lanthionine, 4321 
R. prowazekii, 923 


Peptidoglycan autolysins, sodium dodecyl 
sulfate stable 
analysis by renaturing polyacrylamide gel 
electrophoresis, 5225 
Peptidyltransferase, pentapeptide inhibitor 
of 


cat gene regulation by translation attenua- 
tion, 6238 
Peptostreptococcus anaerobius 
glutamine uptake, electrogenic 
transmembrane potential, generation of, 


Periplasmic domains 
polytopic membrane proteins 
translocation, requirements for, 4565 
Periplasmic glucans 
P. syringae pv. syringae, 6538 
Periplasmic proteins 
B. subtilis 
inefficient secretion directed by E. coli 
signal peptides, 3013 
Pertussis toxin secretion 
B. pertussis 
three Ptl proteins, 5350 
pexB starvation gene 
E. coli 
o**-dependent expression, 3928 
pgm gene 
E. coli 
phosphoglucomutase, 5847 
pGO1 staphylococcal plasmid 
conjugative transfer genes 
TrsN, transcriptional regulation by, 
3445 
Phage 
repressor-stimulated transcription 
o”° —35 recognition motif substitutions, 
2991 
Phage Mu 
mom promoter 
C protein, transcriptional activation by, 
2885 


Phage Q, host factor 
E. coli hfq gene, 531 
Phage TS lipoprotein 
inactivation of E. coli FhuA at cell sur- 
face, 4710 
Phanerochecte chrysosporium 
1,2,4-trihydroxybenzene 1,2-dioxygenase 
purification and characterization, 4838 
sulfonated azo dyes, new pathway for deg- 
radation of, 1339 
Phase-locked mutant, strategy for isolating 
M. xanthus 
phase variation-specific mutant, 5341 
Phenanthrene metabolism 
P. putida NCIB 9816 
cloned gene cluster, 2158 
Phenanthrene and naphthalene utilization 
P. putida OUS82 
pah chromosomal gene cluster, 2439 
Phenazine antibiotic biosynthesis 
P. aureofaciens 30-84 
regulation by PhzR in response to cell 
density, 3966 
Phenol catabolism 
Pseudomonas sp. strain CF600 
DmpR transcriptional activator, sensing 
of aromatic compounds by, 1555 
Phenylacetic acid 
P. putida U 
aerobic catabolism, 7667 
transport system, 7667 
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6 bacteriophage 
lipid-containing membrane 
plasmid-directed assembly, 4124 
CTX cytotoxin-converting phage 
P. aeruginosa 
lipopolysaccharide core region as recep- 
tor site, 5262 
obHAU3 
Streptomyces phage 
plasmids, 2096 
pho regulon 
E. coli 
glycerol-3-phosphate uptake system, 
dependence of, 15 
PHO regulon regulation 
B. subtilis 
two-component genetic switches, se- 
quential action of, 1348 
phoA promoter 
Synechococcus sp. strain PCC 7942 
sphR product, binding of, 2210 
Phosphate assimilation, regulation of 
Synechococcus sp. strain PCC 7942 
sphR product, 2210 
Phosphate taxis 
P. aeruginosa 
gene involved in negative regulation, 
Nil 
Phosphatidylglycerophosphate synthase 
E. coli 
primary structures of wild-type and mu- 
tant alleles, 3389 
Phosphatidylinositol:ceramide phosphoinosi- 
tol transferase 
S. cerevisiae, 5181 
Phosphatidylserine synthase gene 
B. subtilis 
cloning, sequencing, and expression in 
E. coli, 7456 
Phosphoenolpyruvate-dependent glucose 
phosphotransferase system 
S. typhimurium 
IIA, regulation by, 3518 
Phosphoglucomutase 
E. coli 
pgm gene, 5847 
N. gonorrhoeae 
lipooligosaccharide biosynthesis, role in, 
2930 


Phosphoglucomutases, two 
L. lactis subsp. lactis 
maltose- and glucose-utilizing cells, reg- 
ulation in, 5304 
Phosphoglycerate kinase 
X. flavus 
autotrophic CO, fixation, requirement 
for, 6120 
Phosphoglycerate mutase gene 
B. subtilis, 3903 
Phosphomannomutase/phosphoglucomutase 
P. aeruginosa 
biosynthesis of alginate and lipopolysac- 
charide, 4851 
Photoactive yellow protein 
E. halophila 
(intra)cellular localization, regulation of 
expression, and taxonomic distribu- 
tion of cross-reacting proteins, 
3920 
Photobacterium phosphoreum 
lux operon 
riboflavin synthesis genes, linkage with, 
2100 
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riboflavin synthesis genes 
lux operon, linkage with, 2100 
Photomorphogenesis 
P. polycephalum 
time-resolved detection of three intra- 
cellular signals, 5541 
Photorhabdus sp. strain K122 
polynucleotide phosphorylase gene 
low temperatures, induction at, 3775 
Photosynthesis gene expression 
R. sphaeroides 
oxygen regulation, 32 
prrA putative response regulator, 32 
Photosynthetic apparatus 
carotenoids, introduction of new, 3692 
Phycobiliproteins 
Synechocystis sp. strain BO 8402 
structure, composition, and assembly, 
896 
Phycobilisomes 
Synechocystis sp. strain BO 9201 
structure, composition, and assembly, 
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Phylogeny 
Bacteroides, Prevotella, and Porphyromonas 
spp. and related bacteria, 725 
Physarum polycephalum 
photomorphogenesis 
time-resolved detection of three intra- 
cellular signals, 5541 
Physical and genetic map 
S. thermophilus 14054, 7413 
Physical map 
A. oculi ISM1499 genome, 1180 
E. coli 
endA gene, 1550 
pepE gene, 1552 
peptide methionine sulfoxide reductase 
gene, 1548 
tnaB, copy of ISS within, 1546 
M. gallisepticum, 4157 
S. hyodysenteriae B78" chromosome, 1087 
Physical map of chromosome 
N. gonorrhoeae FA1090 
locations of genetic markers, 2055 
PhzR 
P. aureofaciens 30-84 
regulation of phenazine antibiotic bio- 
synthesis, 3966 
protein 
Synechococcus sp. strain PCC 7942 
cellular N-status, signaling of, 84 
serine phosphorylation, 84 
Pili 
E. coli 
ms positive regulatory factor, 5385 
Pilin genes 
M. bovis 
seven serologically defined prototype 
strains, 4875 
Pilus genes, type IV 
P. putida WCS358, 642 
Piperacillin-resistant laboratory mutants 
S. pneumoniae 
penicillin-binding protein 2b, 5574 
Pisum sativum L. (pea) plants 
R. leguminosarum bv. viciae hydrogenase 
activity, 5297 
Piv 
M. lacunata 
essential protein in site-specific DNA 
inversion, 4160 
homology with transposases of an un- 


usual family of insertion elements, 
4160 
pJEM series 
E. coli-mycobacterial shuttle vectors 
lacZ, operon and gene fusions to, 6749 
plaA adhesin gene 
P. loeschii 
mediation of expression by pro- 
grammed frameshifting hop, 1944 
Plant medium-chain acyl-acyl carrier protein 
thioesterase 
E. coli, 7320 
Plasmid DNA 
conjugal mobilization, 5958 
Plasmid DNA topology 
mesophilic and thermophilic eubacteria 
and archaebacteria, 1251 
Plasmid R1162 
termination frequency at origin of trans- 
fer, 5958 
Plasmid R6K 
y origin replication inhibition 
DnaA protein binding, counteraction 
by, 6795 
Plasmid RP4 
Tral and TraG proteins 
conjugative transfer, 4285 
essential motifs, 4285 
Plasmid and transposon transfer 
T. ferrooxidans, 2892 
Plasmid-free cells, formation of 
E. coli 
statistical analysis, 4306 
pldA genes 
enterobacteria 
outer membrane phospholipase A, 861 
Plectonema boryanum PCC 73110 
2[4Fe-4S] ferredoxin gene, new, 1037 
FdxH-type ferredoxin gene, 1037 
Pm promoter 
P. putida 
cross talk between catabolic pathways, 
5578 
pMEA300 
A. methanolica 
plasmid capable of site-specific integra- 
tion, 7087 
pmrD 
S. typhimurium 
polymyxin resistance, 3589 
pMSC262 
mycobacterial plasmid 
replication region, 419 
Pneumococcal autolysin 
carboxy-terminal deletion analysis, 4066 
pNRC100 
H. halobium 
gvp gene cluster, 7646 
wild-type gas vesicle formation, 7646 
pOAD2 
Flavobacterium sp. strain KI72 
186100, 1197 
nylon oligomer degradation, 1197 
Poly(3-hydroxyalkanoate) synthesis 
P. putida 
fatty acid metabolic routes, 1661 
Polycyclic aromatic hydrocarbon dihydrodiol 
dehydrogenase gene 
P. putida OUS82 
pahB, 2444 
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Polycyclic aromatic hydrocarbon dioxygen- 
ase gene 
P. putida OUS82 
pahA, 2444 
Polyhydroxyalkanoic acid granules 
R. ruber 
14-kDa protein bound to surface, 4328 
Polyketide synthase genes 
Streptomyces sp. strain C5 
isolation and sequence analysis, 6270 
Polymyxin resistance 
S. typhimurium 
pmrD, 3589 
Polynucleotide phosphorylase gene 
Photorhabdus sp. strain K122 
low temperatures, induction at, 3775 
Polyploidy and auxotrophic segregation 
C. albicans 
correlation between, 3345 
Polysaccharide synthesis 
E. amylovora 
galactose metabolism, influence of, 450 
Polysaccharides, type b 
H. influenzae 
phospholipid end groups, 691 
N. meningitidis 
phospholipid end groups, 691 
Polysialic acid transport 
E. coli K1 
KpsD periplasmic protein, 4025 
Polytopic membrane proteins 
translocation of periplasmic domains, re- 
quirements for, 4565 
Porphyromonas gingivalis 
cysteine proteinase (porphypain), high 
molecular weight 
two forms, 4549 
fimA gene 
inactivation blocks periodontal damage, 


superoxide dismutase-deficient mutant 
rapid viability loss on exposure to air, 


Porphyromonas spp. and related bacteria 
phylogeny, 725 
Potassium tellurite resistance operon 
E. coli K-12 
tehA tehB, 2740 
ppsR gene 
R. sphaeroides 
carotenoid and bacteriochlorophyll syn- 
thesis, repression of, 2869 
E. coli, expression in, 2869 
pqqDGC genes 
M. extorquens AM1 
pyrroquinoline quinone, mutants unable 
to synthesize, 1746 
Prepilin peptidase gene 
E. coli, enteropathogenic 
plasmid encoded, 6885 
Prereplicative proteins 
bacteriophage T4 
identification on two-dimensional poly- 
acrylamide gels, 1647 
Prevotella loescheii 
plaA adhesin gene 
mediation of expression by pro- 
grammed frameshifting hop, 1944 
Prevotella spp. and related bacteria 
phylogeny, 725 
prgQ gene 
E. faecalis plasmid pCF10 
peptide inhibitor iCF10, 7405 
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Primase-dependent priming signals 
G sites 
functional and structural features, 3606 
phages and plasmids, 3606 
PrlA and PriG suppressors 
E. coli 
reduction in the requirement for signal 
sequence recognition, 5607 
prlZ1 


E. coli 
lamB signal sequence mutation suppres- 
sor, 5704 
proB gene 
B. subtilis 
enhancement of degS-dependent extra- 
cellular protease production, 5673 
Proheterocyst development 
Anabaena sp. strain PCC 7120 
devA, requirement for, 7543 
Pro-o* overproduction 
B. subtilis 
uncoupling of o*-dependent gene ex- 
pression from dependence on in- 
tercompartmental communication, 
3936 
“Protease I” 
E. coli 
thioesterase function in vivo, 1793 
Protease that degrades small, acid-soluble 
spore proteins 
Bacillus species 
autoprocessing, 7032 
Protein export 
B. subtilis 
effect of alteration of charged residues 
at the N termini of signal peptides, 
5796 
Protein translocation machinery 
E. coli 
SecF, SecD, and SecY, 4111 
Proteobacteria 
epsilon subdivision 
Campylobacter, 4597 
B-Proteobacterial endosymbionts 
Crithidia species 
16S ribosomal DNA sequence identi- 
ties, 3081 
Proteus mirabilis 
flagellin-encoding genes, multiple 
expression, 7169 
MR’P fimbrial operon 
genetic organization, nucleotide se- 
quence, and conditions for expres- 
sion, 3412 
UreE urease accessory protein 
single-step purification by nickel chelate 
affinity chromatography, 6836 
proU operon induction 
S. typhimurium 
high-osmolality medium, growth in, 
6324 
proU operon, osmoresponsive 
E. coli 
HU and RpoS protein involvement in 
transcription, 5378 
proU promoter element 
E. coli 
osmotically signaled transcription acti- 
vation, contribution to, 3638 
Providencia stuartii 
2'-N-acetyltransferase 
aarA pleiotrophic negative regulator, 
5140 


aarA 
pleiotrophic negative regulator of 2’-N- 
acetyltransferase, 5140 
prrA 
R. sphaeroides 
photosynthesis gene expression, 32 
pSa osa gene 
A. tumefaciens 
inhibition of oncogenicity, 5697 
psbA genes 
Synechococcus sp. strain PCC 7942 
high light, adaptation to, 959 
pSC101 
psi recombination site 
analogous E. coli site dif, 3188 
plasmid multimers, resolution of, 3188 
Pseudomonas aeruginosa 
algC gene 
phosphoglucomutase required for syn- 
thesis of a complete lipopolysac- 
charide core, 3500 
algD 
integration host factor required for ex- 
pression, 5068 
sequences downstream of start site re- 
quired for expression, 5068 
AlgG 
alginate CS5-mannuronan epimerase, 
polymer level, 1821 
alginate CS5-mannuronan epimerase, poly- 
mer level 
AlgG, 1821 
alginate producing 
algT spontaneous mutations, 6677 
mucoid-to-nonmucoid conversion, 6677 
alginate-overproducing phenotype 
gene cluster controlling, 3375 
mucoidy, instability of, 3375 
algR, algB, and algD genes 
hierarchy of expression modulated by 
algT, 6007 
algT mutations 
mucoid-to-nonmucoid conversion, 6677 
AlgU putative sigma factor 
conversion to mucoidy, 6688 
promoters controlled by, 6688 
relationship to o® and stress response, 
6588 
bacteriophage D3 
early promoters, cloning of, 4809 
immunity region, sequence of, 4809 
carA 
uninterrupted translation through puta- 
tive 12-nucleotide coding gap, 265 
carAB operon 
structure and regulation, 2532 
endotoxin biosynthesis 
enzymatic incorporation of laurate be- 
fore 3-deoxy-D-manno-octu- 
losonate, 6944 
exoenzyme S synthesis 
trans-regulatory locus, 3832 
exotoxin A production 
vfr gene product, need for, 7532 
Fe(II1)-pyochelin receptor 
FptA, 307 
FptA 
Fe(III)-pyochelin receptor, 307 
phenolate siderophore receptor, 307 
glpD gene 
sn-glycerol-3-phosphate dehydrogenase, 
2184 


integration host factor 
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requirement for algD expression, 5068 
lipopolysaccharide 
monoclonal antibodies that distinguish 
inner core, outer core, and lipid A 
regions, 7129 
mucoidy, conversion to 
cystic fibrosis, 2773 
environmental stress, 2773 
minireview, 2773 
virulence regulation by alternative 
sigma factors, 2773 
myo-inositol hexakisphosphate 
siderophore activity, 3455 
negative regulation of phosphate taxis 
cloning and characterization of gene, 
Nil 
L-ornithine N°-oxygenase 
pvdA gene, 1128 
pyoverdin biosynthetic enzyme, 1128 
CTX cytotoxin-converting phage 
lipopolysaccharide core region as recep- 
tor site, 5262 
phosphomannomutase/phosphoglu- 
comutase 
biosynthesis of alginate and lipopolysac- 
charide, 4851 
pyoverdin biosynthesis 
L-ornithine N°-oxygenase, 1128 
pvdA gene, 1128 
quorum-sensing regulatory systems, com- 
ponents of 
interchangeability with V. fischeri, 3076 
rhamnolipid biosurfactant synthesis 
regulatory gene, 2044 
rpoN gene 
nucleotide sequence and characteriza- 
tion of two downstream open read- 
ing frames, 1316 
and stress response 
AlgU putative sigma factor, 6688 
tricarboxylic acid cycle 
energy metabolism and alginate biosyn- 
thesis, 6023 
vfr gene product 
cyclic AMP receptor protein family, 
7532 
requirement for exotoxin A and pro- 
tease production, 7532 
Pseudomonas aeruginosa 142 
2,4-dichloro- and 2-chlorobenzoate 
metabolism by three-component ortho- 
halobenzoate, 3368 
three-component ortho-halobenzoate 
2,4-dichloro- and 2-chiorobenzoate me- 
tabolism, 3368 
Pseudomonas aeruginosa PAO 
in vivo mucoid conversion 
genetic rearrangement, 553 
insertion elements, 553 
Pseudomonas aeruginosa PAO1 
carbohydrate catabolism, two genes for 
hexC locus, 4700 
extracellular autolysins 
initial characterization of two, 4784 
hexC locus 
two genes for carbohydrate catabolism, 
4700 
Pseudomonas aureofaciens 30-84 
phenazine antibiotic biosynthesis 
regulation by PhzR in response to cell 
density, 3966 
PhzR 
regulation of phenazine antibiotic bio- 
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synthesis in response to cell den- 
sity, 3966 
Pseudomonas cepacia 
hsp70 (dnaK) genes 
phylogenetic analyses, 7748 
R. meliloti, 7748 
Pseudomonas cepacia 17616 
multiple replicons constituting genome, 
4034 
Pseudomonas fluorescens 
ferulic acid decarboxylase 
purification and characterization, 5912 
pcp gene 
pyrrolidone carboxyl peptidase (Pcp), 
2569 


pyrrolidone carboxyl peptidase (Pcp) 
pcp gene, 2569 
Pseudomonas fluorescens 23F 
carbon-phosphorus bond cleavage activity 
phosphate starvation independent, 320 
Pseudomonas fluorescens GK13 
extracellular poly(3-hydroxyoctanoic acid) 
depolymerase gene, 7065 
Pseudomonas fragi 
effect of growth temperature on protein 
levels, 4017 
Pseudomonas mendocina SKB70 
glucosylglycerol 
osmotic stress adaptation, role in, 6877 
osmotic stress, adaptation to 
glucosylglycerol, prominent role for, 
6877 


Pseudomonas paucimobilis 
2,5-dichloro-2,5-cyclohexadiene-1,4-diol 
dehydrogenase gene 
y-hexachlorocyclohexane gene, 3117 
y-hexachlorocyclohexane degradation 
2,5-dichloro-2,5-cyclohexadiene-1,4-diol 
dehydrogenase gene, 3117 
Pseudomonas pickettii PKO1 
toluene-3-monooxygenase pathway, novel, 


Pseudomonas plasmid NAH7 
naphthalene catabolic pathways 
2-hydroxychromene-2-carboxylate and 
trans-o-hydroxybenzylidenepyruvate 
hydratase-aldolase genes, 7757 
Pseudomonas putida 
aromatic metabolism 
TOL plasmid pWWO, 2517 
biodegradation 
pcaRKF gene cluster, 6479 
biodegradative operons 
transcriptional control, evolution of, 
5052 
catabolic genes 
transcriptional control, evolution of, 


catabolic pathways, cross talk between 
Pm promoter, 5578 
TOL meta operon, 5578 
catechol 2,3-dioxygenase 
TOL plasmid pWWoO, 6074 
chemotaxis 
pcaRKF gene cluster, 6479 
clcABD chlorocatechol operon promoter 
ClcR, interaction with, 5530 
ClcR (LysR family regulator) 
clcABD chlorocatechol operon pro- 
moter, interaction with, 5530 
p-cresol methylhydroxylase 
structural genes for cytochrome and 
flavoprotein subunits, 6349 


fatty acid metabolic routes 
poly(3-hydroxyalkanoate) synthesis, 
1661 


formaldehyde dehydrogenase, glutathione- 
independent 
cloning and high-level expression of the 
gene, 2483 
p-hydroxybenzoate degradation 
pcaR regulatory gene, 5771 
4-hydroxybenzoate transport 
pcaRKF gene cluster, 6479 
pceaR regulatory gene 
p-hydroxybenzoate degradation, 5771 
pcaRKF gene cluster 
involvement in chemotaxis, biodegrada- 
tion, and transport of 4-hydroxy- 
benzoate, 6479 
Pm promoter 
cross talk between catabolic pathways, 
5578 
poly(3-hydroxyalkanoate) synthesis 
fatty acid metabolic routes, 1661 
TOL catabolic pathway 
carbon catabolite repression control, 
2354 
inducibility on succinate, 2354 
TOL catabolic plasmid 
chromosomal gene transfer, mediation 
of, 4635 
TOL meta operon 
cross talk between catabolic pathways, 
5578 
TOL plasmid 
meta operon, 3171 
Pm promoter control, 317i 
xyl operon expression, carbon source- 
dependent inhibition of, 1773 
XylS, 3171 
TOL plasmid pwW0 
aromatic metabolism, 2517 
catechol 2,3-dioxygenase substrate spec- 
ificity, 6074 
transcriptional induction kinetics, 2517 
XylR and OmpR 
cross-regulation, 5052 
independent evolution of transcriptional 
control of biodegradative operons 
and catabolic genes, 5052 
Pseudomonas putida biotype B 
A®-3-ketosteroid isomerase gene 
cloning, sequencing, and overexpres- 
sion, 6672 
Pseudomonas putida KT2442 
nutrient starvation, responses to 
cell shape, 7 
general cross-protection, 7 
macromolecular content, 7 
starvation- and stress-induced proteins, 
4816 
starvation- and stress-induced proteins 
two-dimensional electrophoretic analy- 
sis, 4816 
Pseudomonas putida ML2 
benzene dioxygenase activity 
ferredoxingep Overexpression, effect of, 
2507 


ferredoxingep Overexpression 
benzene dioxygenase activity, 2507 
Pseudomonas putida NCIB 9816 
fluorene metabolism 
cloned gene cluster, 2158 
naphthalene metabolism 
cloned gene cluster, 2158 
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phenanthrene metabolism 
cloned gene cluster, 2158 
Pseudomonas putida OUS82 
pah chromosomal gene cluster 
upper pathway for phenanthrene and 
naphthalene utilization, 2439 


pahA 
polycyclic aromatic hydrocarbon dioxy- 
genase gene, 2444 
pahB 
polycyclic aromatic hydrocarbon dihy- 
drodiol dehydrogenase gene, 2444 
phenanthrene and naphthalene utilization 
pah chromosomal gene cluster, 2439 
polycyclic aromatic hydrocarbon dihydro- 
diol dehydrogenase gene 
pahB, 2444 
polycyclic aromatic hydrocarbon dioxygen- 
ase gene 
pahA, 2444 
Pseudomonas putida U 
phenylacetic acid 
aerobic catabolism, 7667 
transport system, 7667 
Pseudomonas putida WCS358 
type IV pilus genes, 642 
Pseudomonas sp. strain CF600 
DmpR aromatic effector specificity mu- 
tant 
overcomes growth constraints on para- 
substituted methylphenols, 7550 
DmpR transcriptional activator 
sensing of aromatic compounds, 1555 
phenol catabolism 
DmpR transcriptional activator, sensing 
of aromatic compounds by, 1555 
Pseudomonas sp. strain DNT 
4-methyl-5-nitrocatechol 
biodegradation, 3433 
Pseudomonas sp. strain JS42 
three-component enzyme system 
oxidative release of nitrite from 2-nitro- 
toluene, 7462 
Pseudomonas sp. strain KKS102 
biphenyl and polychlorinated biphenyl 
degradation 
meta-cleavage pathway, 4269 
bphA4 gene 
biphenyl and polychlorinated biphenyl 
degradation, 1689 
ferredoxin reductase, 1689 
ferredoxin reductase 
biphenyl and polychlorinated biphenyl 
degradation, 1689 
bphA4 gene, 1689 
Pseudomonas sp. strain P51 
TcbR LysR-type transcriptional activator 
tcbr and tcbC divergent promoter se- 
quences, 1850 
Pseudomonas stutzeri 
carAB operon 
structure and regulation, 2532 
Pseudomonas syringae 
gacA gene 
cognate response regulator for /lemA 
sensor, 7468 
lemA sensor 
gacA gene encodes cognate response 
regulator, 7468 
lipopolysaccharide phosphorylation 
temperature adaptation, possible role 
in, 4243 
sigma factor, newly identified alternate 
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pathogenicity and host range determi- 
nants, 3089 
promoter sequence, 3089 
Pseudomonas syringae pv. coriandricola 
W-43 
outer membrane lipopolysaccharide 
side chain, structural studies of, 6550 
Pseudomonas syringae pv. syringae 
indole-3-acetic acid biosynthesis pathway 
mutation 
P. vulgaris, growth in, 1374 
syringomycin production, effect on, 
1374 
periplasmic glucans, 6538 
Pseudomonas syringae pv. syringae Pss61 
hrp and hrmA genes 
multicomponent regulatory cascade, 
1025 
putative alternate sigma factor, 1025 
psi recombination site 
pSC101 
analogous E. coli site dif, 3188 
plasmid multimers, resolution of, 3188 
pSN22 
Streptomyces plasmid 
interaction of TraR with promoter re- 
gions, 7291 
transfer gene regulation, 7291 
PspA 
S. pneumoniae 
novel surface attachment mechanism, 
2976 
Psychrotrophic bacterium 
P. fragi 
effect of growth temperature on protein 
levels, 4017 
pT181 plasmids 
replication-specific initiator protein modi- 
fication, 2450 
Ptl proteins, three 
B. pertussis 
pertussin toxin secretion, 5350 
pts mutations 
B. subtilis 
catabolite-resistant sporulation, 2587 
spo0H, altered regulation of, 2587 
ptsH gene mutation 
B. subtilis 
loss of protein kinase-catalyzed phos- 
phorylation of HPr, 3336 
puf operon 
R. sphaeroides 
QO gene, 2946 
PufQ protein 
R. capsulatus 
identification in membranes, 7244 
Pullulanase 
T. thermosulfurigenes (C. thermosulfuro- 
genes) 
gene, enzyme structure, and model for 
attachment to cell surface, 3295 
purA 
E. coli 
dual control mechanism, 1009 
purine repressor, regulation by, 1009 
Purine biosynthesis gene homologs 
B. burgdorferi 
plasmid location, 6427 
Purine repressor hinge sequence 
E. coli 
repressor function, role in, 1767 


pvdA 
P. aeruginosa 
L-ornithine N°-oxygenase, 1128 
pyoverdin biosynthesis, 1128 
Pyocin resistance 
N. gonorrhoeae 
genetic basis, 6869 
Pyoverdin biosynthesis 
P. aeruginosa, 0 
L-ornithine N°-oxygenase, 1128 
pyr gene cluster 
B. subtilis 
regulation by autogenous transcriptional 
attenuation mechanism, 3708 
pyrC gene 
E. coli K-12 
Shine-Dalgarno sequence required for 
expression and translational con- 
trol, 2513 
pyrC promoter 
E. coli 
nucleotide-sensitive selection of alterna- 
tive start sites, 2938 
Pyrimidine biosynthesis operon 
B. caldolyticus 
uracil phosphoribosyltransferase and 
uracil permease genes, 3698 
Pyrococcus furiosus 
[4Fe-4S] ferredoxin, extremely thermostable 
cloning, expression, and molecular char- 
acterization of the gene, 4790 
sulfide dehydrogenase 
new multifunctional enzyme involved in 
reduction of elemental sulfur, 6509 
Pyrrolidone carboxyl peptidase (Pcp) 
P. fluorescens 
pcp gene, 2569 
Pyrroquinoline quinone 
M. extorquens AM1 
mutants unable to synthesize, 1746 
pqqDGC genes, 1746 
Pyruvate dehydrogenase complex 
A. eutrophus 
biochemical and molecular character- 
ization, 4394 
dihydrolipoamide dehydrogenase, new 
type of, 4394 
Pyruvate metabolism 
H. salinarium 
intracellular '°C nuclear magnetic reso- 
nance spectroscopy, 2172 


QO gene 
R. sphaeroides 
puf operon expression, 2946 
spectral complex assembly, 2946 
quiA 
A. calcoaceticus, 0 
pca-pob supraoperonic cluster, 7659 
structural gene for quinate-shikimate 
dehydrogenase, 7659 
Quorum-sensing regulatory systems, compo- 
nents of 
V. fischeri and P. aeruginosa 
interchangeability, 3076 


R6K ori, transposable 
molecular cloning of bacterial DNA in 
vitro, 1188 
R751 plasmid 
Tn5090 
relation to Tn7, Mu, and the retroele- 
ments, 3257 
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R body synthesis and assembly 
C. taeniospiralis 47 and 116 
characterization of genetic determi- 
nants, 3559 
R~ M* mutant 
Y. enterocolitica serotype O:8 
construction of rough mutants, 1756 
RAI replicon 
Inc A/C plasmids 
cloning and characterization, 3403 
Raffinose permease 
E. coli 
glucose-specific enzyme IIA of phos- 
phoenolpyruvate:sugar phospho- 
transferase system, regulation by, 
543 
Rare outer membrane proteins 
T. pallidum 
analysis of mobility by freeze-fracture 
electron microscopy, 1598 
ResA and LonA 
E. coli 
structural conservation, 5126 
rec mutations 
E. coli resolvase-deficient ruv recG strains 
improvement of Hfr recombination, 
1570 
recA 
D. radiodurans 
repair of plasmid and chromosomal 
DNA, 3508 
recA gene 
R. prowazekii, 1777 
T. aquaticus YT-1, 1405 
RecBCD enzyme 
E. coli 
entry into duplex DNA, 4656 
recBCD* strains, exonuclease deficient 
E. coli 
chi-dependent formation of linear plas- 
mid DNA, 5093 
recD mutations 
S. typhimurium 
increase of recombination in short se- 
quence transduction assay, 4092 
recE 
E. coli 
transcription from a promoter in Tn5 
and IS50, 7024 
recF gene 
E. coli K-12 
mutational analysis of sequences that 
affect expression, 4011 
recF mutant phenotypes 
E. coli K-12 
RecOR suppression, 3661 
RecF pathway 
E. coli 
DNA damage-inducible replication of 
the chromosome, 7113 
recO, recR, and recF mutations 
E. coli 
suppression by \ orf gene, 6730 
Redox potential, sensing of 
D. vulgaris Hildenborough DcrA, 344 
relA gene 
Vibrio sp. strain $14 
carbon starvation, stringent control dur- 
ing, 5949 
repB translation 
IncB plasmids 
RNAI control, 6497 
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repF translation control 
pE194 plasmid, 5044 
Replicon regions 
ColE2-related plasmids 
comparative analysis of eleven, 7233 
Repressor protein 
bacteriophage 434 
carboxyl-terminal domain fragment, 
6907 
Respiration 
A. caulinodans 
at least four terminal oxidases, 886 
rfaD and rfaF genes 
S. typhimurium 
lipopolysaccharide synthesis, 2379 


E. coli K-12 W3110 
genes conferring group 6 specificity to 
S. flexneri serotypes Y and 4a, 4133 
O-specific lipopolysaccharide biosynthe- 
sis region, 4133 
rfb gene cluster 
E. coli K-12 
O antigen, 4144 
S. enterica group D2 strain 
evidence for its origin, 4357 
rfbM and rfbK genes 
E. coli 09:K30 
GDP-mannose formation, 3126 
rfbP gene 
S. enterica 
galactosyl-1-phosphate transferase, 4348 
O-antigen subunit processing, 4348 
rfc region 
S. flexneri, 733 
rfe gene 
E. coli 
O7-specific lipopolysaccharide biosyn- 
thesis, 7079 
O8 antigen synthesis, role in, 2877 
Rhamnolipid biosurfactant synthesis 
P. aeruginosa 
regulatory gene, 2044 
Rhamnose biosynthetic genes 
N. gonorrhoeae 
lipopolysaccharide biosynthesis, 6915 
Rhamnose biosynthetic operon 
S. flexneri 
role of lipopolysaccharide in virulence, 
2362 
Rhizobia 
nod gene-inducing flavonoids 
induction via C-ring fission mechanisms, 
5409 


Rhizobium leguminosarum 
bacteroids 
in situ immunolabelling of pea root 
nodule sections, 2021 
lipopolysaccharide epitope expression, 
2021 
cytochrome c biosynthesis 
thioredoxin-like gene product, neces- 
sary, 4117 
hydrogenase synthesis 
HypB, 6066 
HypB 
nickel-binding protein required for hy- 
drogenase synthesis, 6066 
lipid A, structurally novel 
biosynthesis, 4646 
six metabolic steps from UDP-GlcNAc 
to 3-deoxy-D-manno-2-octulosonic 
acid,-lipid IV,, 4646 


nitrogen fixation, symbiotic 
thioredoxin-like gene product, neces- 
sary, 4117 
thioredoxin-like gene product 
cytochrome c biosynthesis, necessity for, 
4117 
symbiotic nitrogen fixation, necessity 
for, 4117 
Rhizobium leguminosarum biovar trifolii 
diglycosyl diacylglycerol membrane glyco- 
lipid 
flavone-enhanced accumulation and 
symbiosis-related biological activity, 
4338 
Rhizobium leguminosarum bv. viciae 
hydrogenase activity 
effect of nickel availability to pea 
plants, 5297 
processing of hydrogenase structural 
subunits, 5297 
NodF nodulation protein 
serine residue 45 is essential for biolog- 
ical function, 7740 
Rhizobium meliloti 
FixL 
mutant FixJDS4N protein, enhance- 
ment of transcriptional activity of, 
1969 
ftsZ cell division gene 
novel second homolog, 2033 
hsp70 (dnaK) genes 
P. cepacia, 7748 
phylogenetic analyses, 7748 
ndyv mutants 
glycerophosphorylated cyclic B-(1,2)- 
glucans, synthesis of, 1047 
NodP and NodQ 
multifunctional sulfate-activating com- 
plex requiring GTP for activity, 
7055 
osmoadaptation 
ectoine-induced salt tolerance, 5210 
Rhizobium meliloti 1021 
NolR repressor 
insertional point mutation, inactivation 
by, 518 
Rhizobium meliloti Rm1021 
succinoglycan, 1997 
Rhizobium spp. 
purine auxotrophs 
5’-aminoimidazole-4-carboxamide ribo- 
side, infection in the presence of, 
3286 
soybean and pea nodules, infection of, 
3286 
Rhizobium tropici CLAT899 
lipopolysaccharide, lipid moiety of 
29-hydroxytriacontanoic acid, 2454 
rho gene 
E. coli 
sequences from diverse bacteria with 
homology, 5033 
Rhodobacter capsulatus 
23S rRNA cleavage, gene involved in, 
1121 
adgA gene 
NH,-dependent NAD synthetase, 3400 
anaerobiosis, response to 
sensor kinase, 7566 
bchM gene product 
heterologous expression, 5290 
S-adenosyl-L-methionine:Mg-protopor- 
phyrin IX methyltransferase, 5290 
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glnB 
NtrC, regulation by, 5171 
hvrB gene 
LysR family member, 61 
S-adenosyl-L-homocysteine hydrolase 
activator, 61 
light-responding trans-activator 
differential control of reaction center 
and light-harvesting-I gene expres- 
sion, 6936 
NH,-dependent NAD synthetase 
adgA gene, 3400 
NtrC 
regulation of ginB at tandem rpoN-inde- 
pendent promoters, 5171 
NtrC transcriptional activator 
new type, 6175 
PufQ protein 
identification in membranes, 7244 
rRNA precursor processing, gene involved 
in, 1121 
S-adenosyl-L-homocysteine hydrolase 
HvrB, activation by, 61 
sensor kinase 
anaerobiosis, response to, 7566 
coordinate regulation of light harvesting 
and reaction center gene expres- 
sion, 7566 
Rhodobacter sphaeroides 
carotenoid and bacteriochlorophyll syn- 
thesis 
ppsR gene, repression by, 2869 
carotenoid biosynthesis, early steps in 
crt] and crtB genes, 3859 
carotenoid biosynthetic pathway 
splicing with E. herbicola pathway, 3692 
chemokinetic and chemotactic behavior, 


and crtB genes 
early steps in carotenoid biosynthesis, 
3859 
overexpression and reactivation of crtl 
in E. coli, 3859 
sequence and transcriptional analysis, 
3859 
cytochrome c, signal peptide 
export and heme attachment, lack of 
need for, 602 
form II cbb CO, fixation operon 
positive and negative regulation of se- 
quences upstream, 7299 
photosynthesis gene expression 
oxygen regulation, 32 
prrA putative response regulator, 32 
ppsR gene 
carotenoid and bacteriochlorophyll syn- 
thesis, repression of, 2869 
E. coli, expression in, 2869 
puf operon expression 
QO gene, 2946 
Q gene 
puf operon expression, role in, 2946 
spectral complex assembly, role in, 2948 
spectral complex assembly 
Q gene, 2946 
Rhodobacter sphaeroides 2.4.17 
chromosome II 
structure and function, 7694 
Rhodobacter sphaeroides f. sp. denitrificans 
dimethyl sulfoxide reductase 
molybdenum cofactor-deficient mutant, 
1624 
molybdenum cofactor-deficient mutant 
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dimethyl sulfoxide reductase, 1624 
Rhodococcus fascians 
fas operon 
new genes required for fasciation of 
host plants, 2492 
fasciation of host plants 
fas operon genes, 2492 
Rhodococcus ruber 
polyhydroxyalkanoic acid granules 
14-kDa protein bound to surface, 4328 
Rhodococcus sp. strain IGTS8 
desulfurization genes, 6707 
Rhodopseudomonas palustris 
4-hydroxybenzoate-coenzyme A ligase 
anaerobic degradation, role in, 634 
Rhodothermus marinus 
16S rRNA gene sequence 
distant relationship to group containing 
Flexibacter, Bacteroides, and Cyto- 
phaga species, 6165 
Riboflavin synthesis genes 
P. phosphoreum 
lux operon, 2100 
Ribonucleotide reductase 
M. tuberculosis 
cloning, expression, and purification of 
the large subunit, 6738 
Ribonucleotide reductase genes, new 
S. typhimurium 
cloning and sequencing, 3420 
Ribosomal frameshift, —1 
rRNA-mRNA base pairing, stimulation 
by, 6842 
Ribosomal protein gene 
E. coli 
erythromycin-resistant mutants, 6192 
Ribosomal protein gene cluster 
T. maritima 
cloning and sequencing, 7703 
Ribosomal protein S20 
E. coli 
mRNA stability, 992 
Ribulose bisphosphate carboxylase/oxygen- 
ase activase 
Anabaena species 
adjacent genes, 6697 
transcription control, 6697 
Rickettsia prowazekii 
peptidoglycan, analysis of, 923 
recA gene, 1777 
Rickettsial relative 
ladybird beetle, male-killing in, 388 
Riftia pachyptila 
hydrothermal vent tubeworm 
endosymbiont, autotrophic ATP sulfury- 
lase gene from, 3723 
RNA chain elongation rate 
E. coli 
growth rate, dependence on, 2807 
RNA polymerase 
alpha subunit mutations 
block of transcriptional activation by 
bacteriophage P2 Ogr protein, 
7430 
C. trachomatis 
flexible sequence requirement at —10 
and —35 boxes of its promoters, 
3785 
E. coli 
NusA, 1787 
RNA polymerase subunit 
E. coli 
thermoinducible filamentation, 966 


RNA polymerase mutants 
E. coli 
SOS response in absence of RNase HI 
activity, 1521 
RNA polymerases 
E. coli 
Eo” and Eo*’, 830 
RNAI 
IncB plasmids 
control of repB translation, 6497 
ms 
E. coli 
pili, positive regulatory factor for, 5385 
RocR protein 
B. subtilis 
arginine utilization, control of, 1234 
NtrC/NifA family of transcriptional ac- 
tivators, 1234 
Root colonization of grasses 
Azoarcus sp. strain BH72, 1913 
Root nodulation 
S. rostrata, 1060 
gene 
P. aeruginosa 
nucleotide sequence and characteriza- 
tion of two downstream open read- 
ing frames, 1316 
RpoN (o°*) 
A. calcoaceticus 
requirement for conversion of phenol 
to catechol, 3493 
rpoS 
E. coli 
acid and base resistance, 1729 
osmY, dependence of, 100 
osmY, dependence of, 100 
S. flexneri 
acid and base resistance, 1729 
S. typhimurium 
positive and negative regulation of star- 
vation survival genes during phos- 
phate, carbon, and nitrogen starva- 
tion, 4610 
rpsL and rpsG genes 
M. smegmatis 
mutations causing resistance to strepto- 
mycin, 6153 
rRNA degradation 
Salmonella strains 
novel mechanism to regulate the con- 
centrations of rRNA and ribo- 
somes, 4771 
rRNA genes 
E. coli 
fusion with udp genes, 2265 
rRNA precursor processing 
R. capsulatus 
gene involved in, 1121 
rRNA-mRNA base pairing 
programmed —1 ribosomal frameshift, 
6842 
rmB P1 core promoter 
E. coli 
growth rate-dependent control, 5560 
RsbW anti-o factor 
B. subtilis 
interaction with its antagonist (RsbV), 
1813 
RSF1010 and ColE1, requirements for mo- 
bilization of 
IncW plasmid R388 
trwB and RP4 traG, interchangeability 
of, 4455 
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E. coli 
phylogenetic depth, 7703 
Saccharomyces carlsbergensis 
METIO gene 
potential binding sites for FAD and 
NADPH, 6050 
S. cerevisiae, 6050 
sulfite reductase a subunit, 6050 
Saccharomyces cerevisiae 
1,3-B-D-glucan synthase 
echinocandin resistant, 5686 
acetyl coenzyme A synthetase 
adenosine 5’-tetraphosphate and adeno- 
sine 5'-pentaphosphate, synthesis 
of, 2986 
carbon catabolite repression 
DGTI-1 mutation, alleviation by, 7423 
CDP-ethanolamine and CDP-choline 
pathway enzymes, functional redun- 
dancy, 6861 
chitin synthase isozyme Chs3 
nikkomycin Z, specific inhibition by, 
5857 
chromosome I DNA 
FUN38-MAK16-SPO7 region, 1872 
DGTI1-1 mutation 
carbon catabolite repression alleviation, 
7423 
glucose transport decrease, 7423 
FUN38-MAK16-SPO7 
chromosome I DNA, 1872 
glucose transport 
DGTI1-1 mutation, decrease caused by, 
7423 
glucose transport affinity 
modulation during growth on glucose, 
953 
glucose uptake, 1511 
HM-1 killer toxin 
B-glucan synthesis, inhibition of, 1488 
gene overcoming effects of, 1488 
Hxt2p 
high-affinity glucose transport protein, 
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posttranslational regulation, 3730 
repression and induction by glucose, 
3730 
long-term stationary-phase cultures 
protein synthesis, 5802 
membrane phospholipid composition 
CDP-ethanolamine and CDP-choline 
pathway enzymes, functional re- 
dundancy of, 6861 
METIO gene 
potential binding sites for FAD and 
NADPH, 6050 
S. carlsbergensis, 6050 
sulfite reductase a subunit, 6050 
mutants unable to synthesize putrescine, 
spermidine, and spermine 
active S-adenosylmethionine decarbox- 
ylase gene increases growth defect, 
6407 
phosphatidylinositol:ceramide phospho- 
inositol transferase 
regulation, 5181 
SPE1 and SPE2 
+1 ribosomal frameshifting, 7126 
polyamine biosynthesis, 7126 
TRK2 
not a low-affinity potassium transporter, 
249 
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UAS 
URE? protein, role in regulation by, 
7476 
UGA4 UASxzp site 
DAL80-responsive regulation and 
DAL80 protein binding, 4718 
GLN3-dependent transcriptional activa- 
tion, 4718 
URE2 protein 
nitrogen catabolic gene regulation, 7476 
Saccharomyces diastaticus 
DARI gene 
glycerol-3-phosphate dehydrogenase, 
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glycerol-3-phosphate dehydrogenase 
DARI gene, 7091 
Saccharomyces kluyveri 
transkingdom conjugation 
behavior of transmitted plasmids in 
transconjugants, 4770 
Saccharopolyspora erythraea 
eryM 
erythromycin synthesis inhibition by 
disruption, 714 
erythromycin synthesis 
eryM, 714 
S-adenosyl-L-methionine:Mg-protoporphyrin 
IX methyltransferase 
R. capsulatus 
bchM gene product, 5290 
heterologous expression, 5290 
Saintpaulia ionantha 
E. chrysanthemi 3937 virulence 
endoglucanases, role of, 1524 
Salmonella enterica 
O-antigen subunit processing 
galactosyl-1-phosphate transferase, 4348 
rfbP gene, 4348 
rfbP gene 
galactosyl-1-phosphate transferase, 4348 
O-antigen subunit processing, 4348 
Salmonella enterica group D2 strain 
rfb gene cluster 
evidence for its origin, 4357 
Salmonella paratyphi B 
Xbal-BinI-Ceul genomic cleavage map, 
1014 
Salmonella spp. 
fliC? gene hypervariable region IV 
dominant surface epitope and stabiliz- 
ing factor for functional flagella, 
2406 
Salmonella strains 
rRNA degradation 
novel mechanism to regulate the con- 
centrations of rRNA and ribo- 
somes, 4771 
Salmonella typhi 
S. typhimurium 
transduction barrier, overcoming of, 
1527 
Salmonella typhimurium 
acid tolerance response 
stationary phase, 1422 
acid-sensitive mutants 
identification through dinitrophenol 
lethal screening strategy, 2596 
apbA 
thiamine biosynthesis, new genetic locus 
involved in, 4858 
a-aspartyl dipeptidase 
pepE gene, 166 
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change in single gene, 5001 
cobT gene 
NaMN:5,6-dimethylbenzimidazole phos- 
phoribosyltransferase, 3568 
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stoichiometry of binding to cysJIH, 
cysK, and cysP promoter regions, 
3673 
DNA gyrase deficiencies 
phenotypic suppression, 2216 
EutBC and EutR 
adenosyl-cobalamin, competition for, 
1287 


flagellar hook assembly 
FigD scaffolding protein, 2272 
flagellar regulon and flagellar formation 
FliA-FlgM regulatory system, 3598 
flagellar switch proteins 
interaction with MS ring complex in 
vitro, 3683 
figA mutation 
virulence, attenuation of, 368 
FigD scaffolding protein 
flagellar hook assembly, 2272 
fthB operon, 2630 
fliA 
repression of virulence-attenuated phe- 
notype, 368 
FIiA-FlgM regulatory system 
flagellar regulon and flagellar forma- 
tion, transcriptional control of, 
3598 
FliK and FlhB 
roles in determining flagellar hook 
length, 5439 
FliK-independent flagellation mutants 
isolation and characterization, 7625 
glycerol and maltose metabolism 
IAS", regulation by, 3518 
hemN gene 
putative oxygen-independent copropor- 
phyrinogen III oxidase, 3196 
high-osmolality medium, growth in 
accumulation of glutamate is necessary 
for optimal growth, 6324 
hybrid nusA genes 
E. coli, 1394 
N transcription antitermination pro- 
tein, short motif required for ac- 
tion of, 1394 
glycerol and maltose metabolism, regu- 
lation of, 3518 
phosphoenolpyruvate-dependent glu- 
cose phosphotransferase system, 
3518 
invB and invC 
F,F, ATPase family of proteins, homol- 
ogy of InvC to, 4501 
katF (rpoS) gene 
spvR and spvABCD virulence plasmid 
genes, 6852 
leu-500 promoter 
activation by adjacent transcription, 
1077 
lipopolysaccharide synthesis 
rfaD and rfaF genes, 2379 
NAD kinases 
evidence for two, 4260 
pdu/cob regulon 
control region, 5474 
pepE gene 
a-aspartyl dipeptidase, 166 


SUBJECT INDEX xvii 


cyclic AMP receptor protein, regulation 
by, 166 
phage P22 
suppressors of temperature-sensitive 
folding mutations, 137 
tailspike protein, 137 
phosphoenolpyruvate-dependent glucose 
phosphotransferase system, 3518 
pmrD 
polymyxin resistance, 3589 
proU operon induction, 6324 
recD mutations 
increase of recombination in short se- 
quence transduction assay, 4092 
rfaD and rfaF genes 
lipopolysaccharide synthesis, 2379 
ribonucleotide reductase genes, new 
cloning and sequencing, 3420 
RpoS 
positive and negative regulation of star- 
vation survival genes during phos- 
phate, carbon, and nitrogen starva- 
tion, 4610 
S. typhi 
transduction barrier, overcoming of, 
1527 
spvR and spvABCD virulence plasmid 
genes 
katF (rpoS) gene, 6852 
thiamine biosynthesis 
apbA, 4858 
Salmonella typhimurium LT2 
91 to 96 minute region or chromosome 
high-resolution restriction map, 5729 
spv virulence operon 
negative regulation, 905 
SAPI gene 
C. albicans 
CARE2 repetitive element located up- 
stream, 1702 
SAP4 secreted aspartyl proteinase gene 
located upstream, 1702 
sar locus 
S. aureus 
hemolysin regulation, 580 
sarA 
S. aureus 
agr, gene required for expression of, 
4168 
Schizophyllum commune 
hydrophobin, SC3p 
atomic composition of hydrophobic and 
hydrophilic membrane sides, 7085 
Schizosaccharomyces pombe 
thi4 
thiamine biosynthetic gene, 6631 
trehalose-6-P synthase 
dispensable for growth but not for 
spore germination, 3895 
SecA 
E. coli 
role in protein export, 4197 
secA51(Ts) suppressor 
E. coli 
ssaD1, 4444 
secA mutant 
C. crescentus 
cell cycle arrest, 4958 
SecB 
E. coli 
B. subtilis, expression in, 4937 
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secD operon 
E. coli 
genetic and molecular characterization, 
804 


SecF, SecD, and SecY 
E. coli 
protein translocation machinery, 4111 
Second-site suppressors 
bacteriophage P1 vir* mutant 
interdependence of c4, icd, and ant 
genes, 4931 
SegA protein 
bacteriophage T4 
endonuclease related to proteins en- 
coded by group I introns, 6439 
Selenocysteine-inserting tRNA species genes 
C. thermoaceticum and D. baculatum 
structural and evolutionary implications, 
1268 
Sensor kinase 
R. capsulatus 
anaerobiosis, response to, 7566 
coordinate regulation of light harvesting 
and reaction center gene expres- 
sion, 7566 
Sensory rhodopsin I transducer HtrI 
H. salinarium 
distinct domains for signaling and re- 
ceptor interaction, 6931 
Septum formation, vegetative and sporula- 
tion 
B. subtilis 
divIC cell division gene, 1451 
ser2 gene cluster 
M. avium 
loci and functions, 4803 
Serine chemoreceptor 
E. coli 
constitutively signaling fragments, 6340 
Tsr, 6340 
membrane topology 
small cytoplasmic domain role in estab- 
lishment, 7118 
Serine cycle 
M. extorquens AM1 
C, assimilation, three new genes in- 
volved in, 7398 
mtkA and mtkB, 7398 
orf4, 7398 
Serine cycle, genetics of 
M. extorquens AM1 
sgaA, mtdA, and hprA, 1957 
Serine hydroxymethyltransferase 
M. extorquens AM1 
glyA gene, 6759 
serine cycle, 6759 
Serpulina hyodysenteriae B78" 
physical and genetic map of chromosome, 
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Serratia marcescens 
ABC transporter 
HasA protein secretion, 5372 
HasA protein secretion 
ABC transporter, 5372 
lipA gene 
extracellular lipase with no N-terminal 
signal peptide, 1949 
Sesbania rostrata 
root nodulation, 1060 
Shewanella putrefaciens 
anaerobic respiratory mutants 
anaerobic growth on Fe**, deficiency 
in, 1468 
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biochemical study, 3408 
Shigella flexneri 

acid and base resistance 
rpoS and growth pH, role of, 1729 

group 6 specificity 
E. coli rfb genes, 4133 

rfc region, 733 
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acid and base resistance, 1729 
vacC 
homology to E. coli K-12 tgt, 4627 
virulence-associated chromosomal lo- 
cus, 4627 
virulence gene expression 
thermo-osmotic regulation, role for 
H-NS in, 4187 
virulence-associated chromosomal locus 
vacC, 4627 
Shigella flexneri 2a 
rhamnose biosynthetic operon 
role of lipopolysaccharide in virulence, 
2362 
virulence 
role of lipopolysaccharide, 2362 
Sialic acid synthesis genes 
N. meningitidis group B 
molecular cloning and analysis, 4583 
sigA mutant, temperature sensitive 
B. subtilis 
response to heat stress, 3102 
sigD expression 
B. subtilis 
degS-degU mutations, effect of, 5177 
sigD transcription unit 
B. subtilis 
characterization, 2427 


E. coli 
induction of heat shock proteins result- 
ing from stabilization, 5648 
o”’ —35 recognition motif substitutions 
phage repressor-stimulated transcrip- 
tion, 2991 
Sigma factor 
P. syringae 
newly identified alternate, 3089 
Sigma factor homologous genes 
C. acetobutylicum, 6572 
Sigma factor, major 
C. psittaci 6BC 
enhancement of in vitro transcription, 
3033 
overexpression, 3033 
Anti-o factor (RsbW) 
B. subtilis 
interaction with its antagonist (RsbV), 
1813 
o* mutants 
B. subtilis 
promoter melting, defects in, 5218 
o” expression 
B. subtilis 
regulation by spo0, abrB, and sin, 2435 
o”-Dependent operon 
B. subtilis 
flagellar proteins FliD, FliS, and FIiT, 
3093 
flagellar synthesis regulatory and struc- 
tural genes, 4492 
Pro-o" gene (sigE) 
B. subtilis 
suppression of processing-negative mu- 
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tations by spolIGA allele, 7763 
o* and stress response 
P. aeruginosa 
‘ AlgU putative sigma factor, 6688 
B. subtilis 
dacF-spolIA operon, 4104 
Sigma-G RNA polymerase 
B. subtilis 
spore photoproduct lyase gene regula- 
tion, 3983 


B. subtilis 
spo0A transcription initiation, 3812 
Signal peptide cleavage sites 
selection from library of random se- 
quences, 563 
Signal peptides 
cyanobacteria 
targeting of proteins, role in, 1857 
Signal transduction 
S. aureus 
glycerol monolaurate, inhibition by, 


sin 
B. subtilis 
o” expression, regulation of, 2435 
S-layer lattice 
B. stearothermophilus NRS 2004/3a 
two physiologically induced variant 
strains, 848 
S-layer proteins 
B. stearothermophilus 
continuous culture under oxygen-lim- 
ited and non-oxygen-limited condi- 
tions, 7182 
S-layer structural gene 
M. voltae, 1790 
slpA gene 
E. coli 
Alp suppression of Lon, 2061 
Small, acid-soluble spore proteins 
B. subtilis 
changes in sequence recognized by spe- 
cific protease, 5357 
Bacillus species 
zymogen of the protease, 5571 
Small cytoplasmic RNA 
B. subtilis 
structural requirements for growth, 
sporulation, and extracellular en- 
zyme production, 157 
socA locus 
M. xanthus 
C-signaling mutants, restoration of de- 
velopment to, 2200 
SOS inducing signal 
B. subtilis 
analysis using E. coli LexA as a probe, 
4914 
soxB gene 
P. denitrificans GB17 
sulfur oxidation, 6188 
Soybean and pea nodule infection 
Rhizobium spp. purine auxotrophs 
5'-aminoimidazole-4-carboxamide ribo- 
side, presence of, 3286 
spa gene cluster 
S. flexneri and S. typhimurium 
Y. pseudotuberculosis IcrB (yscN/U) gene 
cluster, 2619 
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spc operon 
E. coli 
phylogenetic depth, 7703 
SPEI and SPE2 
S. cerevisiae 
+1 ribosomal frameshifting, 7126 
polyamine biosynthesis, 7126 
Sphingomonas paucimobilis 
cell envelope structure, 284 
sphR product 
Synechococcus sp. strain PCC 7942 
two-component system response regula- 
tor protein, 2210 
spo0 
B. subtilis 
o” expression, regulation of, 2435 
Spo0A 
B. subtilis 
spollG promoter, stimulation of tran- 
scription from, 296 
spo0A transcription initiation by 
B. subtilis 
necessity for sporulation, 3812 
spoOF gene disruption 
B. thuringiensis 
CryIIIA overproduction, 4750 
Tn5401, 4750 
spo0H 
B. subtilis 
altered regulation caused by pts muta- 
tions, 2587 
B. subtilis 
requirement for normal chromosome 
segregation as well as initiation of 
sporulation, 5320 
SPO1 
type II DNA-binding protein 
DNA binding at carboxy terminus, 1364 
spollGA allele 
B. subtilis 
suppression of processing-negative mu- 
tations in pro-o™ gene (sigE), 7763 
spolIGB product 
B. subtilis 
spoIVCA gene expression, dependence 
of, 935 
spolVCA gene 
B. subtilis 
site-specific recombinase, 935 
spolIGB product, dependence on for 
expression, 935 
Spontaneous base substitution mutations 
E. coli 
DNA alkylation repair, limitation by, 
3224, 3224 
Spore cortex formation 
B. subtilis 
spoVR, 2003 
Spore germination 
Bacillus species 
processing of protease initiating devel- 
opment of small, acid-soluble pro- 
teins, 2788 
Spore photoproduct lyase gene 
B. subtilis 
sporulation, 3983 
temporal regulation and forespore-spe- 
cific expression, 3983 
Spores 
B. subtilis 
heat inactivation, 2111 


Sporulation 
B. subtilis 
compartment-specific gene expression, 
2898 
Sporulation genes 
C. acetobutylicum, 6572 
Sporulation initiation 
B. subtilis 
threshold mechanism, control by, 1977 
spoVR 
B. subtilis 
spore cortex formation, 2003 
spv virulence operon 
S. typhimurium LT2 
negative regulation, 905 
spvR and spvABCD virulence plasmid genes 
S. typhimurium 
katF (rpoS) gene, 6852 
srfA mutants 
B. subtilis OKB105 
surfactin synthetase subunits, 395 
ssaD1 
E. coli 
early amber mutation in transcription 
factor gene nusB, 4444 
secA51(Ts) suppressor, 4444 
Staphylococcal conjugative plasmid pSK41 
lipoprotein signal peptide 
activity resembling that of enterococcal 
pheromone cAD1, 5871 
Staphylococcal plasmid pGO1 
conjugative transfer genes 
TrsN, transcriptional regulation by, 
3445 
Staphylococcus aureus 
agr 
sarA, requirement for, 4168 
autolysis rate 
gene affecting, 4993 
cadA and cadC 
L. monocytogenes cadmium resistance 
genes, similarity to, 3040 
capsular polysaccharide expression, type 5 
genetic analysis, 4883 
coagulase expression 
agr-dependent mechanism, pocitive and 
negative regulation by, 5534 
4,4’-diaponeurosporene 
genetic and biochemical analysis, 7719 
yellow carotenoid, 7719 
exoprotein synthesis 
glycerol monolaurate, inhibition by, 
4204 
femC locus 
glutamine synthetase operon, 1460 
methicillin resistance, 1460 
glycerol monolaurate 
exoprotein synthesis, inhibition of, 4204 
signal transduction, interference with, 
4204 
hemolysin regulation 
sar locus, 580 
hsp70 genes 
two new related heat shock genes, 4779 
L-form growth, penicillin-induced 
serum, inhibition by, 2751 
mecA gene 
methicillin-resistant strain, 443 
site-directed mutagenesis, 443 
methicillin resistance level 
gene affecting, 4993 
methicillin resistant 
modified penicillin-binding protein 2a, 
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1539 
penicillin-binding protein 2a, modified 
immobilized metal affinity chromatogra- 
phy, 1539 
sar locus 
a- and B-hemolysin regulation, 580 
sarA 
agr, gene required for expression of, 
4168 
signal transduction 
glycerol monolaurate, inhibition by, 
4204 
type 1 capsular polysaccharide biosynthe- 
sis 
genes required for, 7005 
Staphylococcus hyicus subsp. hyicus 
metalloprotease, novel 
extracellular lipase processing, 3218 
Starvation- and stress-induced proteins 
P. putida KT2442 
two-dimensional electrophoretic analy- 
sis, 4816 
Starvation survival genes 
S. typhimurium 
RpoS, positive and negative regulation 
by, 4610 
Stationary-phase survival 
E. coli 
new gene located at 59 minutes on 
chromosome, 6015 
Stigmatella aurantiaca 
inositide degradation, stimulation of, 1390 
Stigmatella aurantiaca DW4 
endo-N-acetyl-8-D-glucosaminidase 
purification and characterization from 
culture medium, 6170 
stpA 
E. coli 
arginine decarboxylase gene expression, 
6769 
hns-like gene, 6769 
Streptococcal conjugative transposon 
Tn5252 
transfer-related region, 5145 
Streptococci, group B 
CMP-N-acetylneuraminic acid synthase 
characterization, 7372 
Streptococcus mutans 
glucosyltransferases 
amino acid residues influencing struc- 
ture of glucan product, 4845 
lantibiotic mutacin, novel 
isolation and biochemical characteriza- 
tion, 4316 
L-(+)-lactate dehydrogenase 
~~ lethal deficiency, 1542 
Streptococcus pneumoniae 
calcium transport kinetics, mutations 
which alter 
alterations in regulation of competence, 


competence, regulation of 
alteration by mutations which alter ki- 
netics of calcium transport, 1992 
181202 
isolation, characterization, and nucle- 
otide sequence, 4437 
penicillin-binding protein 2b 
piperacillin-resistant laboratory mu- 
tants, 5574 
piperacillin-resistant laboratory mutants 
penicillin-binding protein 2b, 5574 
PspA 
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novel surface attachment mechanism, 
2976 
Streptococcus pneumoniae type 3 
cap3A 
synthesis of capsule, requirement for, 
75 


Streptococcus salivarius 
HPr mutation 
properties of spontaneous mutant, 524 
Streptococcus sobrinus 
dei dextranase inhibitor gene 
cloning and sequencing, 7213 
dextranase 
gene, sequence analysis of, 3839 
recombinant E. coli, production in, 3839 
dextranase inhibitor overproduction in 
mutants, 7206 
Streptococcus thermophilus A14054 
physical and genetic map, 7413 
Streptomyces ambofaciens 
macrolide biosynthesis 
valine is a source of precursors, 6107 
Streptomyces antibioticus 
aerial mycelial development 
hyphal growth, autoradiographic study 
of, 2105 
ATP:GTP 3’-pyrophosphotransferase 
(guanosine pentaphosphate syn- 
thetase) 
activation, 1482 
purification and properties, 1475 
Streptomyces avermitilis 
4-hydroxyphenylpyruvic acid dioxygenase- 
like protein 
homogentisic acid production, 5312 
ochronotic pigment production, 5312 
Streptomyces chromofuscus 
sulfonated azo dyes, new pathway for deg- 
radation of, 1339 
Streptomyces coelicolor 
aerial mycelium formation, accelerated 
gene cluster, 3800 
S. lividans, 3800 
carbon catabolite repression 
glucose kinase, role of, 2694 
DNA replication origin, principal 
dnaA-gyrB region, close to, 5123 
dnaA-gyrB region 
DNA replication origin, 5123 
glucose kinase 
carbon catabolite repression, role in, 
2694 
Streptomyces coelicolor A3(2) 
actinorhodin synthase mutants 
type II polyketide B-ketoacyl synthase 
specificity, 1801 
type II polyketide 8-ketoacyl synthase 
specificity 
actinorhodin synthase mutants, trans 
complementation of, 1801 
Streptomyces fradiae 
macrolide biosynthesis 
valine is a source of precursors, 6107 
Streptomyces galilaeus 
aklavinone biosynthetic gene cluster 
aknA region, 2473 
aknA region 
aklavinone biosynthetic gene cluster, 
2473 
Streptomyces griseochromogenes 
cytosylglucuronic acid synthase 
UDP-glucuronosyltransferase, first pro- 
karyotic, 1282 


Streptomyces griseus 
griseusin polyketide synthase gene cluster, 
2627 
Streptomyces hygroscopicus subsp. yingchen- 
gensis 
antifungal compounds, producer of 
development of gene cloning system, 
2090 


Streptomyces lavendulae 
mcr locus 
mitomycin C resistance, 4448 
mitomycin C resistance 
mcr locus, 4448 
Streptomyces lividans 
aerial mycelium formation, accelerated 
S. coelicolor gene cluster, 3800 
C. fimi B-1,4-glycanase 
linker region, glycosylation of, 999 
chloroperoxidase 
isolation and characterization of en- 
zyme and gene, 2339 
tRNA genes 
comparison of structure and organiza- 
tion with those of other bacteria, 
5550 
xylanolytic system 
effect of xylanose-encoding gene disrup- 
tion, 4924 
Streptomyces lividans 66 
AUD2 
insertion sequence-like repeats at its 
ends, 7107 
very large amplifiable element, 7107 
Streptomyces peucetius subsp. caesius ATCC 
27952 


aklavinone 11-hydroxylase gene 
molecular cloning and characterization, 
7096 
Streptomyces phage 
odHAU3 


plasmids, 2096 
Streptomyces sp. strain C5 
polyketide synthase genes 
isolation and sequence analysis, 6270 
Streptomyces spp. 
pSN22 
interaction of TraR with promoter re- 
gions, 7291 
transfer gene regulation, 7291 
TraR 
interaction with promoter regions, 7291 
pSN22, 7291 
Stress-sensitive restriction system 
C. glutamicum ATCC 13032 
role in intergeneric recombination with 
E. coli, 7309 
Succinate dehydrogenase 
E. coli 
arc-controlled operons, 1695 
Succinoglycan 
R. meliloti RM1021, 1997 
o-Succinylbenzoic acid biosynthesis 
B. subtilis 
menD mutants, 2648 
Sulfide dehydrogenase 
P. furiosus 
new multifunctional enzyme involved in 
reduction of elemental sulfur, 6509 
Sulfite oxidation 
T. thiooxidans 
effect of pH, 913 


J. BACTERIOL. 


Sulfolobus acidocaldarius 
23S rRNA gene 
spontaneous point mutation confers 
multiple drug resistance, 7744 
5S rRNA gene characterization, 514 
Sulfonated azo dyes 
degradation, new pathway for 
P. chrysosporium and S. chromofuscus, 
1339 
Sulfur oxidation 
P. denitrificans GB17 
soxB gene, 6188 
Superoxide dismutase 
E. coli 
anaerobic synthesis, 7653 
Superoxide dismutase-deficient mutant 
P. gingivalis 
rapid viability loss on exposure to air, 
1939 
Surface layer 
A, kivui 
domain structure, 1224 
Surfactin synthetase subunits 
B. subtilis OKB105 
srfA mutants, 395 
SWS marine bacterium 
substratum-induced morphological 
changes 
biofilm structure, relation to, 6900 
sxy-1 mutation 
H. influenzae 
newly identified gene essential for com- 
petence, 6789 
Synechococcus sp. strain PCC 7942 
D1 protein 
high light, adaptation to, 959 
high light intensity, adaptation to 
D1 protein, regulation of two forms, 
959 
psbA genes, regulation of three, 959 
pacL gene 
Ca?*-transporting ATPase, 4430 
phosphate assimilation, regulation of 
sphR product, 2210 
P|, protein 
cellular N-status, signaling of, 84 
serine phosphorylation, 84 
psbA genes 
high light, adaptation to, 959 
sphR product 
phoA promoter, binding to sites up- 
stream from, 2210 
phosphate assimilation, regulation of, 
2210 
two-component system response regula- 
tor protein, 2210 
Synechococcus sp. strain PCC7942 
MapA 
iron-regulated, cytoplasmic membrane 
protein, 4906 
Synechococcus sp. strain RF-1 
nif and rbc expression 
reciprocal light-dark transcriptional 
control, 6281 
nitrogenase activity 
light-dependent posttranslational con- 
trol, 6281 
Synechococcus sp. strains PCC 7942 and 
PCC 6301 
efficient gene transfer by interspecies con- 
jugation and chromosomal recombi- 
nation, 6764 
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Synechocystis sp. strain BO 8402 
phycobiliproteins, paracrystalline 
structure, composition, and assembly, 
896 
Synechocystis sp. strain BO 9201 
phycobilisomes 
structure, composition, and assembly, 
896 


Synechocystis sp. strain PCC 6803 
ginA mutant 
nitrate assimilation system regulation, 
impairment in, 7516 
glutamine synthetase, new type of 
ginN gene, 1260 
nitrogen assimilation, support of, 1260 
nitrate assimilation system, regulation of 
ginA mutant, impairment in, 7516 
Synechocystis sp. strain PCC6803 
carboxysome formation 
ccmA gene, requirement for, 2374 
ccmA gene 
carboxysome formation, requirement 
for, 2374 


T4 bacteriophage 
gene 33 protein 
functional domains, 1164 
T7 DNA 
deletion between direct repeats stimulated 
by double-strand breaks, 5904 
Tail gene, new 
bacteriophage P2, 4974 
Tail proteins 
bacteriophage BF23 
late genes 24 and 25, 7280 
Tbp2 
N. meningitidis 
domain involved in binding to human 
transferrin, 6207 
TcbR LysR-type transcriptional activator 
Pseudomonas sp. strain P51 
tcbR and tcbC divergent promoter se- 
quences, 1850 
tdcABC promoter 
E. coli 
roles of TdcA and TdcR, 6214 
TDP-rhamnose synthesis genes 
E. coli K-12 
lipopolysaccharide heterogeneity, pat- 
tern of, 4003 
tehA tehB 
E. coli K-12 
potassium tellurite resistance operon, 
2740 
Ter site 
E. coli 
RecBCD enzyme entry into duplex 
DNA, 4656 
Terb 
E. coli 
flanking sequences affect replication 
arrest, 4165 
Terephthalate 1,2-dioxygenase system 
C. testosteroni T-2 
purification and some properties of the 
oxygenase component, 6644 
Tetracycline resistance plasmid pCF10 
E. faecalis 
peptide inhibitor iCF10, 7405 
prgQ gene, 7405 
Tetraheme c cytochromes, two 
N. europaea 
hao gene cluster, 3148 


tfdR and tfdS 
A. eutrophus JMP134 
associated duplicated gene sequences, 
2348 
tgs partial deletion 
E. coli mutants, 221 
igt 
E. coli 
homology to S. flexneri vacC, 4627 
tRNA-guanine transglycosylase, 4627 
Thermoanaerobacterium thermosulfurigenes 
Em1 (Clostridium thermosulfurogenes) 
pullulanase 
gene, enzyme structure, and model for 
attachment to cell surface, 3295 
Thermophiles 
three phylogenetic domains 
acquired thermotolerance and heat 
shock proteins, 6148 
Thermotoga maritima 
ribosomal protein gene cluster 
cloning and sequencing, 7703 
Thermotoga sp. strain RQ7 
cryptic miniplasmid, 2759 
Thermotolerance 
thermophiles from three phylogenetic do- 
mains, 6148 
Thermus aquaticus YT-1 
recA gene, 1405 
Thermus thermophilus 
E. coli, expression of genes in, 2767 
lysyl-tRNA synthetase gene, 2699 
peptide deformylase, 7387 
methionyl-tRNA™* formyltransferase, 
7387 
thi4 
S. pombe 
thiamine biosynthetic gene, 6631 
Thiamine biosynthetic gene 
S. pombe 
thi4, 6631 
Thiobacillus ferrooxidans 
plasmid and transposon transfer, 2892 
tyrosyl-tRNA synthetase 
in vivo function in E. coli, 4409 
Thiobacillus thiooxidans 
sulfite oxidation 
effect of pH, 913 
Thioredoxin system 
P. chrysogenum 
penicillin biosynthesis, 973 
Thioredoxin-like gene product 
R. leguminosarum 
cytochrome c biosynthesis, necessity for, 
4117 
symbiotic nitrogen fixation, necessity 
for, 4117 
Three-component enzyme system 
Pseudomonas sp. strain JS42 
oxidative release of nitrite from 2-nitro- 
toluene, 7462 
Three-component ortho-halobenzoate 
P. aeruginosa 142 
2,4-dichloro- and 2-chlorobenzoate me- 
tabolism, 3368 
Threonyl-tRNA synthetase genes 
B. subtilis 
autogenous regulation, 486 
Thymidylate 
E. coli 
de novo synthesis via deoxycytidine, 
2194 
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Ti plasmid 
catabolic mannopine cyclase 
Agrobacterium spp., 3576 
Ti plasmids 
A. tumefaciens 
nopaline and octopine catabolic re- 
gions, opine-regulated promoters 
and LysR-type regulators in, 495 
octopine and nopaline oxidases, 4511 
tktA tktB mutant 
E. coli 
requirement for aromatic amino acids 
and vitamins for growth, 6134 
transketolase activity deficiency, 6134 
Tn3 transposition mechanism 
conversion of pBR322-based plasmids into 
broad-host-range vectors, 6566 
Tn5 transposase overexpression 
E. coli 
filamentation, aberrant nucleoid segre- 
gation, and cell death, 5494 
transposase suppressor mutations, 5494 
Tn10-mediated inversions 
E. coli 
fusion of udp and rRNA genes, 2265 
Tn916 
coupling sequence, length of, 3386 
E. faecalis 
conjugative transposition, role of cou- 
pling sequences in, 3328 
M. gallisepticum transformation, 4459 
Tn1000 
inversions and deletions, 1332 
Tn4001 
M. gallisepticum transformation, 4459 
Tn5090 
R751 plasmid 
relation to Tn7, Mu, and the retroele- 
ments, 3257 
Tn5252 
streptococcal conjugative transposon 
transfer-related region, 5145 
Tn5276 conjugative transposon 
L. lactis 
genes involved in excision, 2165 
Tn5396 
pEC22, 5059 
Tn5401 
B. thuringiensis 
new class II transposable element, 2835 
Tn5422 
L. monocytogenes 
cadmium resistance genes, 3049 
Tn9/7, close relation to, 3049 
taB 
E. coli 
ISS copy within, 1546 
physical map, 1546 
TnphoA 
E. coli 
cell envelope proteins required for 
long-chain fatty acid transport, 
6653 
TOL catabolic pathway 
P. putida 
carbon catabolite repression control, 
2354 
inducibility on succinate, 2354 
TOL catabolic plasmid 
P. putida 
chromosomal gene transfer, mediation 
of, 4635 
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TOL meta operon 
P. putida 
cross talk between catabolic pathways, 
5578 
TOL plasmid 
P. putida 
meta operon, 3171 
Pm promoter control, 3171 
xyl operon expression, carbon source- 
dependent inhibition of, 1773 
XylS, 3171 
TOL plasmid pWW0 
P. putida 
aromatic metabolism, 2517 
catechol 2,3-dioxygenase substrate spec- 
ificity, 6074 
transcriptional induction kinetics, 2517 
TolB protein 
E. coli 
colicin import, 6392 
maturation and localization, 6392 
tolC and rfa mutations 
E. coli K-12 
additive effect on hydrophobic barrier 
of outer membrane, 6404 
TolQ protein 
E. coli 
membrane topology and mutational 
analysis, 822 
uptake of macromolecules and cell en- 
velope integrity, 822 
Toluene-3-monooxygenase pathway, novel, 
3749 


TonB amino terminus 
E. coli 
role in energy transduction between 
membranes, 2326 


E. coli 
activation of the /eu-500 promoter on a 
plasmid, 3757 
Topological promoter coupling 
E. coli 


AtopA activation of the leu-500 pro- 
moter on a plasmid, 3757 
torR gene 
E. coli 
response regulator protein involved in 
expression of trimethylamine N- 
oxide reductase genes, 5601 
Toxin genes, three 
B. anthracis 
coordinate regulation by bicarbonate 
and temperature, 5188 
ToxR transmembrane transcriptional activa- 
tor 
V. cholerae 
V. fischeri homolog, 3085 
TP901-1 lactococcal temperate phage 
site-specific integration, 1069 
Tral and TraG proteins 
plasmid RP4 
conjugative transfer, 4285 
essential motifs, 4285 
traK4 mutation 
E. coli 
F sex factor, 1924 
Transcriptional fusions 
gene expression, monitoring of 
cautionary tale, 2128 
Transferrin-binding protein 2 
N. gonorrhoeae 
transferrin utilization, 3162 


Transglycosylase, membrane-bound lytic 
E. coli 
purification and properties, 338 
Transkingdom conjugation 
S. kluyveri 
behavior of transmitted plasmids in 
transconjugants, 4770 
Transmembrane pH 
C. butylicum 
inversion when in vivo activity of hydro- 
genase is decreased, 6146 
Transmembrane signaling 
E. coli 
Trg chemoreceptor and EnvZ, 1157 
TraR 
Streptomyces plasmid pSN22 
interaction with promoter regions, 7291 
traVR region 
F plasmid 
lipoprotein encoded by traV, 4182 
Trehalose-6-P synthase 
S. pombe 
dispensable for growth but not for 
spore germination, 3895 
Trehalose-6-phosphate hydrolase 
E. coli, 5654 
Treponema pallidum 
lipoproteins 
fatty acids, 2151 
outer membrane, isolation of, 6088 
rare outer membrane proteins 
analysis of mobility by freeze-fracture 
electron microscopy, 1598 
Treponema phagedenis 
flagellar hook 
genetic and biochemical analysis, 3631 
Treponema vincentii 
outer membrane, isolation of, 6088 
Trg chemoreceptor 
E. coli 
EnvZ and transmembrane signaling, 
1157 
trh gene 
V. parahaemolyticus 
isogenic mutant with deletion, 4757 
Tricarboxylic acid cycle 
P. aeruginosa 
energy metabolism and alginate biosyn- 
thesis, 6023 
Trichloroethylene 
degradation 
hybrid aromatic ring dioxygenase, 2121 
Trichosporon cutaneum DSM 70698 
argA gene 
molecular analysis and use for DNA- 
mediated transformations, 3021 
1,2,4-Trihydroxybenzene 1,2-dioxygenase 
P. chrysosporium 
purification and characterization, 4838 
Trimethylamine N-oxide reductase genes 
E. coli 
torR gene response regulator protein 
encoded by, 5601 
2,4,6-Trinitrotoluene metabolism 
Mycobacterium strain 
hydride-Meisenheimer complex as a 
meiabolite, 932 
Triose phosphate isomerase gene 
B. subtilis, 3903 
Tripeptidase gene pepT 
L. lactis 
cloning, sequencing, and construction of 
a chromosomal deletion mutant, 
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2854 
TRK2 
S. cerevisiae 
not a low-affinity potassium transporter, 


tRNA genes 
S. lividans 
comparison of structure and organiza- 
tion with those of other bacteria, 
5550 
tRNA-guanine transglycosylase 
E. coli 
tgt, 4627 
trp operon 
E. coli 
role in response to nutritional shift, 
6245 
TrsN 
pGO!1 staphylococcal plasmid 
transcriptional regulation of conjugative 
transfer genes, 3445 
TrwC 
IncW plasmid R388 
recombination at oriT, 3210 
Tryptophan biosynthesis 
M. thermoautotrophicum Marburg, 4590 
Tsp periplasmic protein 
E. coli 
potentiation of long-chain fatty acid 
transport, 6653 
Tsr 
E. coli 
constitutively signaling fragments, 6340 
serine chemoreceptor, 6340 
TycA multifunctional peptide synthetase 
B. brevis ATCC 8185 
D-Phe activating domain core se- 
quences, 2654 
Type 1 capsular polysaccharide biosynthesis 
S. aureus 
genes required for, 7005 
Type 1 fimbrial expression, phase variation 
of 
E. coli K-12 
control, 5665 
Type Il DNA-binding protein TF1 
bacteriophage SPO1 
DNA binding at carboxy terminus, 1364 
Type II polyketide B-ketoacyl synthase spec- 
ificity 
S. coelicolor A3(2) 
actinorhodin synthase mutants, trans 
complementation of, 1801 
Type IV prepilin peptidase gene 
N. gonorrhoeae MS11 
related gene in other piliated and non- 
piliated Neisseria strains, 1323 
Tyrosyl-tRNA synthetase 
T. ferrooxidans 
in vivo function in E. coli, 4409 
TyrR protein and Trp repressor 
E. coli K-12 
aroL expression, regulation of, 6921 
tyrS gene 
B. subtilis 
antitermination, 4518 
tyrT 
E. coli 
mutants with partial tgs deletion, 221 
organization and functions of genes in 
upstream region, 221 
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UASwrr 
S. cerevisiae 
URE? protein, role in regulation by, 
7476 
udp genes 
E. coli 
fusion with rRNA genes, 2265 
UDP-N-acetylglucosamine synthesis 
E. coli 
glmU gene, 5788 
UGA4 site 
S. cerevisiae 
DAL80-responsive regulation and 
DAL80 protein binding, 4718 
umuC mutants 
E. coli 
novel plasmid-encoded mutants, 5011 
UmuD protein 
E. coli 
structure and interactions, monocys- 
teine approach for probing, 4825 
uncC expression 
E. coli 
control by translation through uncDC 
secondary structure, 1242 
upp 
L. lactis 
uracil phosphoribosyltransferase, 6457 
Uracil phosphoribosyltransferase 
L. lactis 
upp, 6457 
URE2 
S. cerevisiae 
nitrogen catabolic gene regulation, 7476 
Urease gene complex 
Bacillus sp. strain TB-90 
cloning, sequencing, and expression in 
E. coli, 432 
UreE urease accessory protein 
P. mirabilis 
single-step purification by nickel chelate 
affinity chromatography, 6836 
UTP:a-D-glucose-1-phosphate uridylyltrans- 
ferase 
E. coli 
galU, 2611 
UV damage, response to 
E. coli K-12 
four restriction systems, 5888 


vacC 
S. flexneri 
virulence-associated chromosomal lo- 
cus, 4627 
Vancomycin resistance 
L. mesenteroides and L. casei 
cytoplasmic peptidoglycan precursors 
terminating in lactate, synthesis of, 
260 
Vancomycin resistance, low level 
peptidoglycan precursors, modification of 
E. gallinarum, 2398 
enterococcus D366, 2398 
L. casei, 2398 
L. mesenteroides, 2398 
P. pentosaceus, 2398 
vap region, duplicated 
D. nodosus 
genetic organization, 2663 


V. cholerae O1 
repeated sequence associated with hem- 
agglutinin-encoding locus, 5450 


Vegetative cell- and heterocyst-specific 
genes 
Anabaena sp. strain PCC 7120 
DNA-binding factors, interaction with, 
1214 
vfr gene product 
P. aeruginosa 
requirement for exotoxin A and pro- 
tease production, 7532 
Vibrio anguillarum 
2,3-dihydroxybenzoic acid 
anguibactin biosynthesis precursor, 4226 
anguibactin biosynthesis 
2,3-dihydroxybenzoic acid precursor, 
4226 
fur gene 
catechols, regulation of expression of, 
213 
FatA outer membrane protein, regula- 
tion of expression of, 213 
Fur proteins, mutants 
impaired regulatory function, 5116 
Vibrio cholerae 
ferric vibriobactin utilization 
gene required, 5631 
Fur 
complexity of gene regulation, analysis 
of, 232 
fur mutations 
loss of repressor activity, 5108 
structural-functional relationships of 
Fur, 5108 
HutA outer membrane heme transport 
protein 
sequence, regulation, and homology to 
proteins of the TonB family, 3269 
seventh-pandemic clone 
molecular evolution and relationship to 
other strains, 6199 
ToxR transmembrane transcriptional acti- 
vator 
V. fischeri homolog, 3085 
Vibrio cholerae O1 
VCR 
repeated sequence associated with hem- 
agglutinin-encoding locus, 5450 
Vibrio fischeri 
N-acyl-L-homoserine lactone autoinducers 
of luminescence, 7558 
host light organ colonization 
transposon-induced motility mutations, 
effect of, 6986 
light organ symbiosis 
competition between strains, 1985 
luminescence, autoinducers of 
N-acyl-L-homoserine lactone, 7558 
quorum-sensing regulatory systems, com- 
ponents of 
interchangeability with P. aeruginosa, 


V. cholerae ToxR transmembrane tran- 
scriptional activator homolog, 3085 
Vibrio fischeri ATCC 7744 
NAD(P)H-fiavin oxidoreductase, major 
gene, identification of, 3536 
Vibrio harveyi 
exogenous myristic acid, partial degrada- 
tion of 
acyl-acyl carrier protein 
intermediates, 77 
lipid A, 77 
luciferase 
E. coli, expression in, 2293 
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intracellular generation of superoxide 
as a by-product, 2293 
NADPH-flavin oxidoreductase 
gene and enzyme, 3552 
Vibrio parahaemolyticus 
flagellar motor, sodium type 
MotY component, 4219 
glucose transport system 
characterization, 7378 
MotY 
sodium-type flagellar motor, component 
of, 4219 
trh gene 
isogenic mutant with deletion, 4757 
Vibrio sp. strain JT0107 
a-neoagarooligosaccharide hydrolase 
purification and characterization, 6812 
Vibrio sp. strain $14 
carbon starvation, stringent control during 
relA gene, 5949 
carbon-starved 
glucose upshift causes amino acid star- 
vation and induction of stringent 
response, 5897 
reiA gene 
carbon starvation, stringent control dur- 
ing, 5949 
VirA 
A. tumefaciens 
acetosyringone perception, sugar en- 
hancement of, 3242 
virB4 gene product 
A. tumefaciens 
VirB3 protein accumulation, promotion 
of, 5255 
VirB8 essential virulence protein 
A. tumefaciens 
inner membrane, localization to, 1711 
virB operon 
A. tumefaciens 
genetic complementation analysis, 3646 
virB2 through virB11 essential virulence 
genes, 3646 
VirF transcriptional regulator 
Y. enterocolitica 
identification of DNA sequences recog- 
nized, 3878 
VirG transcriptional activator 
A. tumefaciens 
mutational analysis, 6418 
virR 
C. perfringens 
perfringolysin O, collagenase, and hem- 
agglutinin production, regulation 
of, 1616 
two-component response regulator, 
1616 


Virulence factor regulation 
B. pertussis 
effect of mutations causing overexpres- 
sion of RNA polymerase a subunit, 
7267 
Virulence gene expression 
S. flexneri 
thermo-osmotic regulation, role for 
H-NS in, 4187 
Virulence gene regulation 
B. pertussis 
Hfr mapping of loci involved in regula- 
tion, 7260 
VipC variant lipoprotein 
M. hyorhinis 
processing and surface presentation, 
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3076 

VCR 
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2463 
VnfA and AnfA 
A. vinelandii 
AnfA N-terminal domain confers de- 
pendence on Fe protein, 6545 


Wall teichoic acid 
B. subtilis 168 
rod-sphere transition, changes during, 
7252 
Wolinella succinogenes 
flagellin 
two conserved regions in antigenic do- 
main, 5151 


Xanthobacter flavus 
autotrophic CO, fixation 
phosphoglycerate kinase, requirement 
for, 6120 
phosphoglycerate kinase 
autotrophic CO, fixation, requirement 
for, 6120 
Xanthomonas campestris K-11151 
a-amylase, periplasmic 
purification and characterization, 3584 
Xanthomonas campestris pv. campestris 
generalized transducing phage 
isolation and characterization, 3354 
Xanthomonas campestris pv. juglandis 
copper resistance genes 
homology with small blue copper pro- 
teins and multicopper oxidases, 173 
Xre repressor protein 
B. subtilis defective prophage PBSX, 5831 
xyl operon 
B. subtilis 
catabolite repression, 1738 
xylR-dependent repression by glucose, 
1738 


xyl operon expression 
P. putida TOL plasmid 
carbon source-dependent inhibition of, 
1773 
Xylanolytic system 
S. lividans 
effect of xylanose-encoding gene disrup- 
tion, 4924 
XylR and DmpR 
P. putida 
cross-regulation, 5052 
independent evolution of transcriptional 
control of biodegradative operons 
and catabolic genes, 5052 
XynC xylanase 
F. succinogenes S85 
enzymatic specificities and modes of 


action of two catalytic domains, 


highly repetitive retrotransposon, 2477 
Yeast monomorphic mutants 
C. albicans 
isolation and characterization, 2318 
Yeast seryl-tRNA synthetase 
coexpression with yeast seryl-tRNA syn- 
thetase in E. coli 
amber suppression, 232 
Yeasts 
NADH dehydrogenase subunit genes 
mitochondrial DNA, 5622 
Yersinia enterocolitica 
Ail-mediated entry into mammalian cells 
enhancement by mutations affecting 
lipopolysaccharide, 4043 
VirF transcriptional regulator 
identification of DNA sequences recog- 
nized, 3878 
Yop secretion 
YscU, 4534 
YscU 
inner membrane protein involved in 
Yop secretion, 4534 
Yersinia enterocolitica serotype O:8 
R~ M* mutant 
construction of rough mutants, 1756 
Yersinia pestis 
fur mutation 
pleiotropic effects, 7614 
LCR plasmid 
IcrB region, 569 
ysc locus, 569 
Yersinia pseudotuberculosis 
a-D-glucose-1-phosphate cytidylyitrans- 
ferase gene 
cloning, sequencing, and overexpression 
in E. coli, 1840 
CDP-6-deoxy-A**-glucoseen reductase 
enzyme purification and characteriza- 
tion of cloned gene, 460 
IcrB (yscN/U) gene cluster 
Yop secretion, 2619 
spa gene clusters of S. flexneri and S. ty- 
phimurium, homology to, 2619 
Yop secretion 
IcrB (yscN/U) gene cluster, 2619 
YopJ protein 
operon encoding, 4543 
YpkA Ser/Thr protein kinase 
operon encoding, 4543 
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Yersinia pseudotuberculosis serogroup VA 
3,6-dideoxyhexose biosynthesis 
asc (ascarylose) region, 5483 
Yersinia spp. 
Yop secretion machinery 
YscN putative energizer, 1561 
YscN 
Yop secretion machinery, putative ener- 
gizer of, 1561 
YH1 
Y. lipolytica 
highly repetitive retrotransposon, 2477 
Yop secretion 
Y. enterocolitica 
YscU, 4534 
Y. pseudotuberculosis 
IcrB (yscN/U) gene cluster, 2619 
Yop secretion machinery 
Yersinia spp. 
YscN putative energizer, 1561 
YopJ protein 
Y. pseudotuberculosis 
operon encoding, 4543 
YpkA Ser/Thr protein kinase 
Y. pseudotuberculosis 
operon encoding, 4543 
ysc locus 
Y. pestis LCR plasmid 
IcrB region, 569 
YscN 
Yersinia spp. 
Yop secretion machinery, putative ener- 
gizer of, 1561 
YscU 
Y. enterocolitica 
inner membrane protein involved in 
Yop secretion, 4534 


Zinc 
adenylate kinase structural component, 
520 
Zymomonas mobilis 
glucose facilitator protein and glucokinase 
genes 
reconstitution of glucose uptake and 
phosphorylation in an E. coli glu- 
cose-negative mutant, 2133 
glucose-fructose oxidoreductase 
osmoprotection, 7688 
growth in high sugar concentrations 
glucose-fructose oxidoreductase, 7688 
sorbitol, promotion by, 7688 
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